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Account of the Burning Concave Glass, made at Lyons, hg 

M. ViLLETT ^ 

« 

Its fioiire is round} being rdthcr above thirty inches in 
diameter. On one side it has a circular frame of steel, that it 
may keep its just size. It is easy to remove it from place to 
place, though it weigh aboVe a hundred weight, and is easily 
put in all sorts of positions. The focus is distant fVom the 
ceiiti e of the glass aodut thred feet, and is about half an inch 
in diameter. One may pass one’s hand through it, if it be 
done nimbly ; but if it remain there for one second only, 
rhcie is danger of receiving much hurt. 

Green w ood takes fire in it in an instyint, as do also many 
other bouies. * 

A binall piece of pot-iron was melted, and ready to 

drop do\\ n, in - - - - 4«0 Sec^ 

\ piece of silver was pierced in - - ^ - 21? 

A thick nail was melted in - - - - ®() 

The end of a sword-blade was burnt in - - 43 

A brass counter was pierced in - - - 6 

A piece of red copper was melted, ready to drop 

down, in - 42 ' 

A piece of quarry-stone was vitrified in - - 45 

Watch spring steel melted in - , , - - 0 

A mineral stone was calcined and vitrified in - 1 

A piece of mortar was vitrified in - • 

In short, there is hardly any body which is not destroyed 
by this heat. To melt by It any great quantity of metal 
much time would be required, the action of burning not 
being performed but within tlie size " of the focus ; so that 
usually only small pie6qs are exposed to it. * 

M. de Villette afterwards made another of 34 inches 
diameter, which melted all sorts of metalS, even iron itself, of 
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the tlii«^kpes$^f a silver crown, in less than a minute of time, 
%nd vitrjihed brick in the same time; and ab for Wood, 
whether green or dry, it get it on fire in a moment. 


A/. Auzout^s Specufations &n the Changes likely to he discovered 

in the Earth and Moon^ by their Inhabitants 

1 HAVE sometimes thought on the changes >/nicn it fs 
likely the supposed inhSbitants of the moon iiii^tit discover 
in our earth, to see whether reciprocally I could observe 
any such in tlie moon. For example, that the earth would 
appear to the people of the pioon to have a different face in 
the several seasons of the year ; and to have another appear 
ance in ivinter,^ when there is scarcely any thing green on a 
very great part of the earth ; when there are countries all 
covered with snow, others all covered ith water, others all 
obscureu with dlouds, and that for many weeks together 
Another face in spring, when the forests and fields are green. 
Another in summer, when all are yellow, dc. Methink'? 
such changes are considerable tmough, by the force of the 
reflections^ of light, to be observed, since so many differences 
of lights arc seen in the moon. 

We have rivers considerable enough to bo seen, and they 
enter far enough into the land, and have a breadth sufficient 
tp be observed. There are fluxes in certain places, tliat 
reach into large countries, cajfltble of making there some 
t^parent change ; and in some of our seas there float soine- 
jtimes such bulky masses of ice, that are far larger than tlie 
objects which w’C are assured we can sec in the moon. 
Again, wc cu^ down whole forests, and drain marshes, of an 
extent large enough to cause a considerable alteration : and 
men have made such work, as have produced changes lai gc 
^enough to be perceived. In many places also are volcanoes 
* sufficiently large to be distinguished, especially in the sha- 
dow ; ana when forests or great towns are on fire, it c-an 
hardly be doubted, but these luminous objects would appear, 
either in an eclipse of the earth, or when such parts of* the 
earth are not illuminated by the sun. I have sometimes 
thought whether it might not be, that all the seas of the 
moon, if there must be seas, were not pn the side of the 
other licmisphere, and that for this cause it might be that 
the moon turns not her axis, as our earth, in which the lands 
and Seas are, as it were, baldnced. This also may be the 
cause why there appear not any <^^|btherc, nor any 
vapours considerabio enough to be rabed from 
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the, earth ; and that this absence of vapours wy also lie the 
rea<?on that there is no t^light there, as it seems there is 
none, 1 myself at least not being able to discern any : for I 
think the reputed inhabitants of the moon might see our 
twrilight, since it is much strong than the li^t afibrded us 
by the moon, even when full ; for a little after sun-set, when 
we leccive no^more the first li^ht of the sun, tlic sky is far 
clearer than it is in the fairest i^hl^ of the full moon. And 
since wc observe in the moon, when she is increasing or 
decreasing, the light she receives from the earth, we cannot 
doubt but that the people of the moon should likewise sec in 
tlio earth the light with whicl the moon Illuminates it, with 
perhaps the difference there is between their magnitude. 
Much more then should they see the cr^uscdlar light, 
being, as was said, incomparably greater, Sut yet we see 
not any faint light beyond the section of the ]fgh% which is 
almost every where equallj^ strong, and we there distingiush 
nothing at all, not so much as that clearest part called aris- 
ta rchiic, or poiphj rites, as I have often tried ; although one 
may there see the light which the earth sends tlyther, which 
I'l 8onu times so strong, that in the moon's decrease I have 
often distinctly seen all the parts of the moon that were not 
enlightened by the sun, together with the difference of the 
clear parts and the siiots, so far ds to be able to discein them 
all The shadows also of all the cavi'-ies of the moon seem 
to be stronger than they would be If there were a second 
light. For although afar off the shadows of our bodies, en* 
vironcd with light, seem ^ us almost dark ; yet they do rwt 
app'Mr so in the same ciegree as the shadows of the moon ; 
and those on the edge of die section should not appear In 
the like manner. 


Swanns of mischievous Insects, in New England^ 

Some few 3 ^ears since in New England, there was sucli a 
swarm of a certain kind of insects, tliat for the space of 200 
miles thejr destroyed all the trees of the country* There 
appeared innumerable little holes in the ground, out of whir^h 
they broke fordi in the form of ma^ots, which turned into 
flies, with a kind of tail or Stine, whidi they struck into the 
tree, and thereby envcnomed^£id killed it. ^ 

The like plague is said tq happen frequently in the ^untry 
of the Cossaks or the Ukraine, where m dry summers^tney are 
infested with such swarms of locusts, dmen thither by an 
east or south-east wind, that they wken Uir air in tlic 
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forest weather^ and devour all tjie corn of that country; 

their egga in autumn, and then dying ; but the eggs, 
of which every one lays twt> or three hundred, hatching the 
next y>riog, produce again such a number of locusts, as to 
be far more destructive than before, unless rains fall, which 
kill both eggs and the Insects themselves, or unless a strong 
north or north-west wind arise, which drives them into the 
Euxinc sea. • 


Ohservatiom on the Barometer. By Dr. Wallis. 

The Doctor never observed the quicksilver higher than 
SO inches^ nor lower than 28, at least withio of an inch of 
these numbers, either over or under. 

In thick foggy weather, he found the quicksilver rise; 
which he ascribes *to the heavines;^ of the vapours in tlie air. 

In sun-shiny weather i^ rises also, and commonly the 
clearer the weather the higher it* is ; which may be owing 
partly to th^ vapours raised by the sun and increasing the 
weight of tlfe air ; partly to the heat which adds to the elas- 
ticity of the air ; which latter he mentions, because in sun- 
shiny weather, which became afterwards cloudy for an hour 
or two, the quicksilver has fallen; and then on the suns 
breaking out again, it has risen as before. 

In rainy weather it falls, because the air is light in pro- 
portion to the quantity of vapours that falls ; and also in 
snowy weather, but not so much as in rain ; and sometimes 
it has fallen upon a hoar-frost in Hm tiight 

In windy wdkther it generally falls, and more discernibly 
than in rainy, owing possibly to the wind's moving the air 
laterally; and thefeby preventing its pressure downwards; 
and he never found it lower than in high winds. 

** He observed the quicksilver fall without any visible cause, 
but upon looking abroad, he found it had rained at some dis- 
tance ; whereby the heavier air might have in part discharged 
itself on the lighter. * 


’The notation of Jupiter or his Axis. By Mr. Hook and 
> M Cassia ' * 

nine o*clock at night, .May pth, 1664, Mr. Hook 
, witl^ a good 12-foot telescope, a small spot in the 
.. of the three ^scorer belts of Jupiter; and, observing 
m timq to timcj {le found that witliin two hours aflcr, 
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the said spot had movdd from eaUt Ito West, d>out half tl^ 
length of the diameter of Jupiter. ** ' 

According to M. Cassini there IrS tiro sorts of spots to be 
seen ill the disk of Jupiter ; th6 one being only the shadows 
of his satellites, the other sort resembling those that are seen 
in the moon; and they a^e j^erhaps of ute'same nature with 
those called belts. 'Fliey move from the eastern to the 
western limb; their apparent motion is unequal, and swifter 
near the centre than tlie circui^erdRe ; ana they arc never 
seen so well as when they approach the centre ; for in ap- 
proaching the circumference tliey become very narrow, and 
almost imperceptible ; which leems to argue that they are 
flat and superficial. 

Among these spots, there is none so observable as that 
situated in the northern part of the southern belt. Its dia- 
meter is of Jupiter’s ; its centre when nearest Is distant 
from that of Jupiter about of ^the semidiameter of that 
planet. • 

M. Cassini, afler many observations during tht summer of 
1665, found that the period of its apparent revolution is 
9 hours 56 minutes. He continued to observe this spot till 
the beginning of 1666, when Jupiter approaclied to the 
beams of the sun ; but after he got out of them it was difficult 
to be discerned. 

f. J 1,. 

General Heads for a Natural History of a Country^ By 
Mr. Bqyle. 

This things to be observed m suen a tfistory may be 
variously divided: as into supraterraneous, terrestrial, and 
subterraneous. 

1. To the fit St sort of particulars belong the longitude 
and latitude of the place, and, consequently, the length of thb 
longest and shortest days and nights, the climate, the 
parallels, &c.; what fixed stars are, and what are not seen 
there. 

2. Concerning the air, may be observed its temperature, 
as to the first four qualities and the measures of tnbm : its 
weight, clearness, refractive power ; its subtiity or grossness ; 
its abounding with or wanting salts, its variations according 
to the seasons of the year, and the times of the day ; what 
duration the several kinds of weather usually have ^ What 
meteors it mostly* produces, and ^ in what^ pVder they are 
generated ; and hew long they usually last Specially, what 
winds it is subject to ; whetner ady of them be stated and 

B 3 



6 


TOPOCRAPItT. 


oiUinary^ WliRt 4i8easeft arc epidemical ; wlait; is ihe 
usiud smubrity or insiiltibrity of tlic air; wiUi constitu- 
tions it agrees better or wprse thoa others. ^ < 

5. Ooncerning the water, may be observed the sen, its^ 
dcptli, degree of saltness, tl^s, currents, Ac. Next livers, 
their width, length, course, -mundations* goodoeps, lightness 
of waters, Sic* Then lakes, ponds, springs, and especially 
mineral waters, their kinfe. qualities, virtues, and how ex- 
amined. To the watelP^bc^ng also fishes, tlieir kinds, 
whether salt or fresh water &h ; their quantity, size, good- 
ness, seasons, haunts, peculiarities of any kind, and the 
ways of taking them, especially those that are not purely 
mechanical, 

4. In the earth may be observed, 

1. Itself. 2. 'Its mbabitants and its ..productions, both 
q]|;ternal and intenftd. 

First, In the earth itself^uiay be observed, its dimensions, 
situation, east, west, north, ana south : its figure, its. plain? 
and valleys, &nd their extent its hills and mountains, and 
their heightv and whether tliey lie scattered or in ridges, 
and in what directions they run, &c* Wliat promontoiks, 
fiery or smoking hills, drc. What the magnetlcal declination 
is m several places, and the variations of that declination in 
the same place: what the nature of the soil is, uhether clay, 
sandy, Sic* or good mould; arid what grains, fruits, and 
other vegetables, do the most naturally agree with it: also, 
by what particular arts the inhabitants improve the ad- 
vantages and remedy the inconveniences of tlieir soil? 

Secondly, TRere must be given a careful account of the 
inhabitants themselves, particularly their stature, shape, 
colour, features, strength, agility, beauty, complexions, hair, 
diet, inclinations, and customs. Of the women, there may 
hi observed their fruitfulness or barrenness, their hard or 
easy labour, d*c. What diseases both W'omen and men are 
subject to, and unusual symptoms attendhig them. 

As to the external f>roducdon8 of the earth, the inquiries 
mAybe such as these: What grasses, grains, herbs, fioweis, 
frfiit-trefes, timber-trees, coppices, groves, woods, forests, Sic. 
What peculiarities are oteervable in any of them: what 
soils Ihcy best thrive in. What animals the country has, 

. either wild or tame 

The internal productions or concealments of the earth, arc 
here understood to be ^e riches that lie hid under the 
ground, and are noA already referred to other enquiries): 
what sorts of minerals and, quarries tlic country affords, and 
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al^Oy how the of ston^He,^m reference to north and 
south, drc* What claya and eertiis it affords, as tobacco 
pi{ie*^clay, marls* Hithw earths, earths for potters* twares, 
boluses, and other medicate^ ^rths: w)iat oUier mmerals it 
yields, as coals, salt^rtiuies, or salt-springs, alum, vitiiol, 
sulphur, &c. Wliat metals the counU^^ yields,, and a de- 
scription of the mines; their number, situation, depth, signs, 
Mateis, damps, quantities of ore, goodness of ore, extra- 
neous things, and ways of reducing their ores into metals, 
d c« A 


Of four Suns observed in France, * ^ « 

On the 9th of April, 1666, about half ^ an nouig past nine, 
there ajipcaied tliiec circles in the sky. One of them, 
sc An (see engraving), was very large, a little interrupted, 
and nliite every where,* without the mixture^of any other 
coloui. It passed through tlie middle of the sun’s disk, and 
was paiallef to the hon/on. Its diameter was above 100 
degrees, and its centre not far from the xeiiith a. 



The second, debo, was much less, and deficient in sohie 
places, having the colours of a rainbow, especkilly in that 
pai t which was within the great cirefo. . It had the true sun 
for its centre. 

The third, h d n, was less than tbe first, but gieatcr than 
the second t It was not entire, but only an aich or ^rtloA of 
a ciicle, whose centre was far distant from that of the sun, 
and whose circumference about its middle d was joined to 
that of the least circle, intersecting the greatest cir^e at its 
two extremities h 9f. In this circle were disoernrd also the 
colours of a rainbow, but they were not so strong <fs those 
of the second. ^ • 

3 4 ^ 
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« At the part where the circumference of thia third circle 
closed with that of tlic second^ there was a great brightness 
of raiiibow-<;olours mixed ‘ together : and at the two ex- 
tremities, where this second circle intersected the flrati 
appeared two parhelias or mock suns hn\ which shone 
very bright, but not so bright dr so well defined as the true 
sun. The false sun towards the south, was larger, and 
far more luminous than that towards the cost. 

Besides those two parhelias which were on the two sides 
of the true sun, in the intersection of the first and third 
circle, there was also upon the first great circle a third mock 
sun c, situated to the* north, i/^ich was less and less bright 
than the {wo others. So that at the same time there were 
seen four sun^ in the heavens. There was also a very dark 
space between d and n 

This ap{fearance« is considered as one of the mobt remark- 
able that can be seen, by reason of the excentricity of the 
circle hdn^ and because the parhelia were not in the 
intersection the circle debo with the great circle 
but ki that of the semicircle hdn. Which are 
different from the position of those five suns seen at Rome 
on March 129. 1629, between two and three o'clock A. M., 
two of them appearing in thb intersection of a circle passing 
through the sun s disk, with another that was concentric with 
the sun, as in the engrkving. 


Hypothem an ihfi Flux and Beflux of the Sea, By Dr, John 
Wallis, ' 

The sea’s ebbing and flowing has so great a connexion 
with the moon’s motion, that all philosophers have attributed 
much of its cause to the moon, whicli either by* tome occult 
quality, or particular influence which it has on moist 
bodies, or by some magnetic virtue, drawing the water 
towards it, which aKould therefore m^e the water highest 
trhere the moon is vertical, or by its gravity and pressure 
downwards upon the terraqueous globe, which *rfiou1d m^c 
i^ lowest, where the mooit is vertical, or by whatever Other 
means/^has so ^eat an influence on, or at least connexion 
with, the sea's flux and reflux, that it would seem verV 
unreasonable to separate the consideration of the mooii^ 
motion from Uiat of tlie sea: the periods of tides, to say 
nothing of the greatheas of them near the new and full tnoon^ 
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80 Constantly waittog on the moon's motion, that it may 
well presumed, that either the on^ is governed by the omeri 
or at least both bv some common causei 
But the first Imt 1 Imow who took in the consideration of 
the earth's motions dhimal and annual, was Galilaeo, who, m 
his System of the World, has a particular discourse on this 
subject ; which, from the first time 1 read it, seemed to me 
so very rational, that 1 could never be of another opinion, than 
that the true account of tbia great phenomenon was to be 
referred to the earth's motion as the principal cause of it ; 
yet that of the moon not to be excluded as to the determining 
tlie peiiods of tides, and other circumstances concerning 
them* And though it be manifest enough, that (|a)ilseo, as 
to some particiilars, was mistalcen in the acepunt which he 
thtre gives of it ; ypt that may be very well allowed, without 
any blemish to so deserving a person, or preju^ce to the 
main hjrpothesis: fiir that discourse is to be looked upon 
only as an essay of the general hypothesis; which as to 
pai ticulars was to be afterwards adjusted, from a good Genera! 
History of Tides, which it is manife&it enough that he had 
not. 

1. The diurnal reciprocation; whereby twice in somewhat 
more than 24 hours we have a fiood and an ebb , or a high- 
watcr and low-water. 

2* The menstrual ; whereby in one synodical period of the 
moon, suppose from full moon to full moon, the time of those 
diurnal vicissitudes moves round through the whole compass 
of the natural day of 24 hours ; as tor instance, if at the fall 
moon the full sea be at such or such a place*just at noon, it 
slnll be the next day at the same place somewhat before one 
of the clock ; the Jay fallowing, between one and two ; and 
so onward, till at the new moon it shall be at midnight ; the 
other tide, winch in tlic full moon was at midnight, now at 
tlie new moon coming to be at noon; and so forward, till at 
the next full moon the full sea shall at the same pta^e come 
to be at noon again : again, that of the spring-tides and 
neap-tides ; about the full moon and new moon the tides are 
at the h^hest, at the quadratures the tides are at th^ low^t; 
and at the tidbs intermediate, proportionably* ^ 

S. The annual ; whereby it is (mserved, that at some pai^ 
of the year, the spring-tides are yet much higber than the 
spring-tides at others, which times are usually takiin to be at 
the spring and autumn, qr the two equinoxes* 

Now in order to give account /of these^ three periods, 
according to the laws of motion and idbchanic priticiptes, we 
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diall fytst take for gi*antedA wkat is now pretty commonly 
entert^ed thoae who Jreat of ouch matters^ that a body 
ia motion is apt to continue its motioni and in the same 
degree of celerity^ unless hindered by some contrary ioi* 
pediment, hke as a body at rest is aj^t to continue so, unless by 
somothing acting on it put into motion ; and accordingly, if on 
a board or table some loose incumbent weight telbr some 
time rnoved^ and have thereby contracted an in^etus to 
motion at such a rate ; if that board or table chance bv some 
external obstacle or otherwise to be stopped or considerably 
retarded in its motion, the incumbent loose body will shoot 
forward upon it ; and contrariwise» in case that board or 
table cliaaco to be accelerated or put tbrward with a con^ 
aiderably ^ea^er speed than before* the loose incumbent 
body, not having yet obtained an equal impetus witli it, will 
be Jeil belfind, or seem to fly backward upon it. 

Or* if a broad vessel water, for some time evenly 
carried forwaid wiUi the water m it, chance to meet with a 
Stop, or to slack its motion, the water will dash forward and 
rise liighei at the fore part of the vessel ; and contrariwise, 
if the vessel be suddenly put forward faster tlian before* the 
water will dash backwards, and rise at the hinder part of the 
vessel. So that an acceleration or retardation of tlie vessel 


which carries it will cause a rising pf the water in one part, 
and a falling in another ; although^ by its own weight* it will 
again be reduced to a level as it was before. And, con* 
Sequently, supposing die sea to be but as a loose body, 
palrried about with the earth, but not so united to it, as 
nece^rily to receive the same degree of impetus with it as 
its food parts do* the acceleration or retdcdatton in die 
IJjiodon of this or that part of the earth wdl cause such a 
dashing" of the water, or rising at one part witli a falling at 
another, as what we call the Box and reflm^ of the sea. 

Now, this premised, we ard next to suppose the earth 
carried about with a double motion; the onp annual, the 
other diurnal, whereby *tbe whole moves ujpon its own axis, 
and each point in its surface describes a circle, ft is dien 
jqpaaifqstiF tliat if we suj^qsc that the earUi jnoved but by 
ipy one^of these .motions, and thal^ regula^, tho water 
navingt once attained an equid impetus thereunto, woulq 
jtill hold qqual pace wit4 it I ^mit the true motion of each 
the earth’s surface being compounded of those two 
B* the annual and djiurnal; while a point in the earth’s 
moves about ^ts centre*. aq4 at thp same time, its 
be carried, torwar^s, &e true motij}t\ of diat point 
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is made ui) of both Hiosel tifoti^iAS i btit while tfew 
jpoint on one side moves backward conttisij tb the annbri 
motion, so the tilie motion is but the difference of it; so that 
the divTnal motion in that part of the earth which h next 
the sun abates tihe progress of the annuhl, End in the other 
|>art, which is from the sun, it increases it, is, in the day- 
time there is an abatement, and hi the night-time an additi^ 
to the annual motion, about as much as we earths diameter t 
which would afford us a cause of two tides in twenty-^ur 
hours; the one upon the greatest acceleration of motion, 
Uie other npon its greatest retardation. 

And thua far Galilaeo’s discourse holds well enough as to 
principle ; but then in this it comes short, that as it gives an 
account of two tides, so those two tides are always af noon 
and midnight ; whereas experience tells us that the time of 
tides moves in a month’s space through* all the* 124 hours. 
Of this he gives us no account. For though he takes 
notice of a menstrdal period, yet he does it only as to the 
quantity of the tides, greater or less ; not as fo the time of 
the tides, sooner or later. ^ * 

The eardi and moon being known to be bodies of so great 
connexion fwhetber by any magnetic^ or what other tie 
I will not aetermihe) as that the motion of the one fdllows 
that of the otber, may well enough be loolced upon as one 
body, or rather one aggl'e^te of bodies which have one 
common centre of gravity ; which centre, according to the 
known laws of statics, is In a straight line connecting their 
respective centres, so divided as that its parts be in redproi^l 
proportion to tlie gravities of the two bom^/ 

Now supposing the earth and moon jdintly aa one body, 
cairied about by the sUn in the great otb of the alinpal 
motion ; diis motion is to be estimated according to the laws 
of statics, as in other cases, by the motion of the comirtfti 
centre of gravity of both bodies. For we are accustSmed in 
statics to estimate a body or aggregate of bodies to te moved 
upward, downwards, or otherwise, io much as its common 
centre of gravity is sq moved, howsoever the wirts may 
change pla^ amongst, .themselves* And accordingly 4he 
line of the i^ual motion will be described, not by4he centos 
of the ea>"th, nor by'' tte centre of the mbbn, bht by the ^ 
common centre of gravity of the bodies, the eafth and mooh, ^ 
as one aggregate. * * . . , . * 

So that in pursuance of Galiheo S nodpn, the mehstrual 
adding to or detracting from At ahnw motion sftoWa 
eiflier leave -behind or cast forward loose waters in* 
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cifhibeRt OR the earth, and Hereby cau^e a tide or accd* 
mulation of waters ; and most" of all at the fuU 4noon and 
new mooR, where those accelerations or retardations are 
greateft/ Mow this menstrual motion, if looihiAg vise were 
^ iuperodded to the annual, irould give ns two tides in a 
month, and no more; the one upon the accoleratlim, the» 
other on the retardation, at new'tntooH and full moon ; mid 
two ebbs at the two quar&rs ; and in die intervals rising and 
falling water. But the diurnal motion supemlded, dodi the 
same to tliis menstrual, as OaUlseo supposes it to do to that 
annual; that is, adds to, or subtracts from, Ae menstrua! 
acceleration or retardation ; ana so gives us tide Rj^n tide. 

But henc also we are to takenouce, that thou|^ all parts 
of the earth by its dtumal motion do turn about its axis, and 
describe p^p^lcl, yet not equal circles, but greater near the 
equinoctial, and less near the poles; which may be a 
cause why the tides in 8Dme»part8 may be much greater than 
in others. But thiil brioogs to the particular considerations, 
not to the geheral hypothesis. 


(y Warms iiateai Stanes and Mortar. ByM. de la Voye. 


^ In a hrge and veir ancient wall of firee-stone in the 
Benedictiues’ Abbey af Caen in Nolmandy, dicing southwaid, 
are found many stones so eaten by worms, that one may run 
hand into most of the cavities. In these cavities there 
is idmndance live worms with their excrement, and of tlie 
stone dust whiSh they eat. Betqrecn many of the cavities 
there remain but leaves as it were of stone, ve^ thin, which 

n :t them. 1 have taken some of these living worms, which 
bund in the eaten stone, agd put them mto a* box with 
several, bits ^ the stone, leaving them there together- for 
dm vpaise of e^ht days ; and then opening the box, the stone 
seemed to me So* sensibly eaten, that I could na I<mger doubt 
of it. * . » 

These wgrms arc incloi^ in a shell uhich is greyirii,Rnd 
qf*the<jto.of a barleyfCorUf sbarppr at oned|^ thhii^lbe 
fO^ans of an excellent microscope^ I nhve observed, 
that qp shell IS all over«prUad $vitb little stones and small 
.e^; an^l that there ia at the shatpesi end a little 
,5. whicb4hese creatures dieir excromentt 

the otjier end a somewhat lar^r ntdo through; wh&di 
hmiAi'aiiKi^ston ^mselves^to the stones 
, Sr •that" soipetiuies 
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they come out and wralk^obroed. They Are all blacky about 
two lines of an inch lo^« and thtee quartera of a line bread, 
llieir body is distaiguiMcd into several jdiea or fotdi^ and 
nedr^^dieir^Mdhthey 4i|i^ feet od'^l^acb aide,*which 
have bat two joints renemUh^^^iOseof a louse. When they 
*n]ove» their body if conauonly tmwardsi with their mouth 
figmnst the stone.^ They have a urge ^hemi» somewhat £at 
and even» Of the ooloar a tortdawMehelb wkh scmie small 
white hair% Thefe mouth' If ^aho larf^» whe^ bo seen 
four kinds of jaw«-boiieS| lying crosswise^ which they/ move 
continually^ opening and smi^ting them like a pair of com* 
pa**8es with four branches* The jaws, on both sides of the 
mouth, are alt black the nether*Jaw has a noiitt like the 
‘Sting of a bee, but uniibrm. They draw thiccms out of their 
tnoutli with tlieir fore-^feet, using that point to rfnge them, 
and to form their shells of them. They have ten 'eyesr very 
black and round,* which appear tOibe larger Ilian a pms head* 
There arc five of them oft each side of the head.' 

Besides these worms, I have i^und that morl^ it eaten by 
an immense number of small creatures, of the dze of cheese 
mites. These have but two eyes, and are blackish. Th^ 
have four feet on each side pretty long, ^he point of Aeir 
muzzle is very sharp, like that of a spider. 

You may observe more of them in walls exposed to the 
south than in otliers. The worms uiat eat tne stone live 
longer than those that eat the mortar, which scarcely JtVe 
above eight days. 1 have observed all their parts with a 
good microscope, without which, and a great deal of atteU'* 
tion, it is difficult to see them well* 


QbsetvaHom on Ani$^ By Dr^ jK/ircr* \ 

There have Cccurred to my observation bfla three sortii 
of ants, common^ withoutr wihgs ; viz. very Uabk, 'ibrli 
brown, and tbw third sbrt of nearly the colour usually called 
fcuillemort* 

£aeh kind hove distinct hs^ibitions in Aeir'sevei'al 
banki» two seldom oi« never being found %SgbtW t dbd 
dud if eith^^ the dtliCt two sorts be phtlbto tibe black: 
anta'vbank, it is worth bbiierving adiat eniUii^ there is be* 
tween these little creatUfUi^* and with what ^iolen^e ' ^ 
Uaek ones will seize on Ihe r^ pinching them on the head 
with forceps or claws, tiQ»tlieihAve^kiiled thennlyhichdonCs 
they will carry tfamw out of me field ikm thew bank. 3ut 
tf you^put Jdack huts into a'lumk bt the red, die black sbbhl 
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tc^be so sensible of the strangeness ef the place they are in* 
tliat there they will not tne^dle with tlie red, but as if they 
Were frightened, and concerned for nothing but self-preserv^ 
atioit, run away. ^ » 

l/pon opening these banks, I observe first a white sub- 
stance which to the bare eye looks like tha scattering of • 
fine white sugar or salt, but very soft and tender ; and if you 
take a bit of it, as big, perhaps, as a mustard-seed, and lay it 
on tlie object-plate of a good microscope, yOu may, by open- 
ing it with the point of a needle^ discern many pure white 
and clear appearances in distinct membranes, all figured like 
thb lesser sort of birds' eggs, and as clear as a fish's bladder. 
This samew substance 1 find in the ants themselves, which I 
take to be the<tiue ants’ eggs ; it being obvious timt wherever 
tliis is uncovered, they make it their business to carry it away 
in their mouths t6 secure it, and will, after you have scat- 
tered it, lay it on a heap ag^in with what speed they can. 

< L observe they lie in multitudes upon this spawn ; and 
after a little time, every one of these small adherents is 
turned into «a little vermicle, as small os a mite, hardly dis- 
cerned to stir ; but after a few days more you may perceive 
a fbeble motion o# flexion and extension, and they begin to 
look yellowish and hairy, shaped very him a small maggot ; 
and so keeping that shape grow almost as large as an ant, 
and have every one a blacic spot on them. 

Then they get a fihn over them, whitish and of an oval 
shppe, for which reason I suppose they are commonly called 
ants* eggs, which yet, profmrly speaking, they are not. 
Hiese are the dhrysalids. 

I have, to prevent mistakes, opened many of these 
vulgarly called ants' eggs, I mean the lesser sort, (for there 
are some as big as a wheat-corn, others less than a i^c-corn,) 
ahd In some 1 find only a maggot, to appearance just such 
as was described before: in otliers 1 find a maggot Begimiing 
to put on die diape of an ant about the head, with two little 
yellowish specks wherd the ayes are desired : in others a 
further progress, and fumMied with every wing to complete 
the shape of an ant, but wholly transpareiirt|Mke s^es Only 
excepted, wliidi are then as black as black by|^. 

But when they hove newly put on this slmpe, I ^ouid 
never discern the least motion In-any part of the little crea^ 
totWi the reason of whicll mfiy perhaps^be the weakness of 
their fibres ; for after a little more dme^ they begin to 
be brownish, they hapre strength to stir all their parts. 

At last 1 met with some of diese reputed eggs, which 
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hHTittg du^ulljr opened/^I look out of voveral^ol^ them ^vefy 
way perfect and complete ante# i^hicb ioynediately crept 
about atnotig the reM^ noway differing from many other ants,^ 
but by a more freble motion of their limbs. And this 1 took 
for a clear demonstration of whltl wished to know, that the 
film covers^the maggot only while she is transforming hitd 
an ant, and till fit to shift for herself. ^ 

The black speck that is at Ane end of erery such 
reputed ant’s egg, I suppose to be cast out of the maggot in 
her transibmiation ; since after it puts on the shape of an 
ant the speck is quite gone, §nd me whole body of the ant 
clear ; since also diis speck at the end of the said egg lies 
always dose to the anus of the inclosed ant » 

As to their care for their young, (by whioh I mean all 
the sorts and degrees aforesaid, from me spawn to the vul*' 
garly called eggs, in every one of whidi vou will find a 
young ant,) it is observable, how upon the breaking up of 
their banks they make it their business immediately to carry 
their ;|^ottng out of sight again, laying the seiferai sorts m 
them in several places and heaps ; which if vou mingle again 
or scatter, you shall, laying but some biU of slate or the like* 
in any place they may come to and get under, after a fkw 
hours, see all the vermicles and vulgarly called eggs laid in 
their several and distinct parcels un£r such pieces pf siaie^ 
Ac., provided the place bemot so coldks to cnill their limbs ^ 
which if it be, by being brought to the fire they will soon 
recover their strength, and fall to their business again of sc* 
curing their little ones. 

I have observed in summer, that in the** morning they 
bring up those of their young (which are vulgarly called ants’ 
eggs) towards the top of the bank ; so that you may from 
ten m the morning until five or sis ia the afternoon find 
tliem near the top; especMiy about one, two. or thrde 
o’dock and later, if the weath^ be hot, when for the most 
part they are found on the south side of tite bmtk, so that 
Inwards seven or eight at night, if it be cool or 'likely to rain, 
you may diga foot deep before you can find them. 

They knqij||||i the sorts of their young so well, that yen 
cannot ^cil^Rbem ; though you may with fine sugar, salt, 
or the crums of very white stale mod, scattered in the 
motdd where their first true (as I call them) be mia* 

taken yourself, yet the ants wdT nol 9 nor touch a bit of what 
is not thek owh ofispring^ 



16 


SlttNINO WOOUr 


EA'periments conveming^ the Relation between Air and Light 
in shining Wood and Fiih* By Mr^ Boyle^ * * ^ 

Ok* putting a piece of ^ning rottetif wood into tba 
receiver of an air-punrip« anSroe pump being set to Work, we 
observed not, during the five or six first strokes, that the 
B^lendotir of the included wood was lessened, but about the ' 
seventh it sectned to gro^ a little more dim, and aflerwardsi 
losing of its light more and more as the ai^ was" further 
pumped out, at length, abdut the tenth stroke, we could not 
perceive any light at all to proceed from the wood. 

We let in the air l^in hjr degrees, and had tiie pleasure 
to see the seemingly extinguish^ Kght revive so mat, and 
perfectly, tliati it looked to us almost lilm h Httle flash of 
lightning, ^and the splendour of the wood seemed rather 
greater than before it was put into tlie receiver. On includ- 
ing the wood in a very small receiver of clear glass, it was 
found that in this the light would begin to grow faint at the 
second or tflird stroke, and at the sixtli or sevendi would 
quite disappear. 

Having exiiausted the receiver, till the wood quite disap- 
peared, we stayed above a quarter of an hour in the dark, 
without perceiving that the wood had regained any tiling of 
light, and then, on letting in the air, the wood presently re- • 
covered its light * • 

On placing a piece of red-hot iron properly within the ' 
re,ceivcr, and exhausting tlie air, the operation seemed not 
to have any effect on it as to alter its shining. 

Having takeb a stale and shining fish that was almost all 
over luminous, though much more in the belly and some * 
parts of the head than elsewhere, and having suspended him 
111 a conveniently shkped receiver, and having exhausted the 
receiver as much as usual, ^ appeared, indeed, especially 
towards the latter end of tlie operation, that the absence of 
tlie air considerably lessened, and in some places eclipsed'' 
tlie light of those parts that shone less strongly ; but the^' 
belly appeared not much less luminous than before. On re- 
admlttiifg the air, the light was perceived |||i|| as it were' 
revl^d and increased, those pdrts of the flsh^MVwl^eXcarCe 
vistlfle before, or shone but dimly, receiving presently tlfoir 
former splendour. - t ^ 

Havmg put into the recelvmf small pieces of rotten flsh,*^ 
that aboue some* of sonut ^^thenXift 

mOre^vtriilyt^i,rospfBt a^ber^* au 4 having ins ypty 
small and dear receiver se for drawn w the ahr asM.make ^ 
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the included body disiwpeor ; after thus kecpii^g out the <4r 
for about twenty-four hows, and then jjlowinglt to.re-entex^ 
in a dark place and late at nights upon its first admi^taiuce Ae 
fish regiufted light. ^ ^ 

Haiang put ajpiece of fish into a i^ide**mouthed^ 

glass, d>out half iuled a’lth fair ni|tcr, and placed this glass 
in a receiver, the air was exhausted for a good while ; it 
could not be perceived that either ^the absence or return of 
the air had any great effect upon tlie light of the ii^wersed 
bo^. 

Placing a very luminous piece of shining fish in tfeys re- 
ceiver, after exhausting ^ was^ept there 48 hours, in which 
time its light gradually and wholly vanished; but on ^restoring 
the air it recovered its light again, as in tlie former instances. , 
The resemblances^ between burning coal and shining wood 
are as follow: — J. Both live coals and* shining Vood are 
juminous by their own light. — 2* Botli shining wood and 
burning eoal require the presence of the air. — 3* Both shin* 
ing wood and a burning coal having been dcprlvcNl for a time 
of their light, by the withdrawing of the-contiguous air, may 
lecoverJt by presently letting m fresh air upon them. — 
4. BotWiive coal ' and shining wood are easily extinguished 
by water and many other liquors. 

Their differences are as follow : — 1. Although the lighi 
of the coal is readily extjnguisliable *by compression,^ tlie 
wood is not affected by it. — 2. A live coal will m a very few 
minutes be totally extinguished by withdrawing the air; 
whereas shining wood immediately recovers its light if thb 
air be admitted again.— 3. A live coal being put into a small 
close glass continues to bum only a very mw minutps ; but 
.a piece of sinning wood continues to shine for whole days^ — 
4. A coal as it burns emits a great deal of smoke or exhala- 
tions; but luminous, wood doe&not."— 5. A coal in sliining 
wastes at a great rate ; but shining wood does not. — 6. Live 
coal is vehemently hot; whereas mining wood is not sensibly 
lukewarm. * * 

• 

Account fy ^j/^Ulratcd Dr^ Bamvjhy^ of Thomas Pjmm, 

< wJio dm ^mondon at dte Age of 152 Years and nine 
Monthst 

Parr was a poor countiyman of Shropshire, whence he 
was brought to London by Thomas Earl of Arundel to be 
shewn to Charles 1. ; and he died Nov. 14. 1635, after he had 
out-lived nine sovereigns, and during the reign of the tenth, 
at the age of 152 years and nine mouths.. * > - 
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( Being opened after his death) his hody vgs found yer^ 
fleshy, and his breast hairy, and lungs uot fungous,, 
heart was ffreat, thick, ftproos, ai>d,.&t« 'fliis v) 8 cer^,y!l»'y 
sound and atrong, especially , the stopiao), and it nfgs 
observed of hint that he to eat oftfin by,night and 
tlKuigh contented with old cheese^ mtil^ coarae brea 4 /)^li 
beei, and whey; and he ate at midnight a little hewe bh 
died# HU bowels were(>also sound, a little whitish without. 
His spleen very little, hardly equalling the bigness of one 
kidney. J[n short, all his inward psa;tA appeared ao healthy, 
that if he had not changed his diet and air, lie might 
{lerhaps have lived a good while logger. 

« The Clause of his death was imputed chiefly to the change 
of food and ;air ; for leaving a clear, free air, he canie into 
the thick air of London, and after a ^constant, plain,,^and 
homely Country ^iet, was taken into a splendid ^ family, 
where he fed high, and ^i^iik plentifully of the best wine^ 
whereupon the natural functions of the parts of his body were 
overcharge^ his lungs obstructedi and tlie habit of th^ 
whole body quite disordered, upon which there could not 
but soon ensue a dissolution. ^ ^ 

His brain was found entire and firm ; and thouiPPlic bad 
not the use of liis eyes, nor much of his memory, several 
years before he died, yet he had his hearing and apprehen- 
sion very well, and 'was able even to the hundred apd 
tliirtietli year of his age to do any husbandman's work, tven 
threshing of corn. At 120 ho married a widow. ^ 


^Seme Ob^ervaH&ns co$U!eminp tfte darting of Spiders, In a 
Letter io MpaXHav 

Ax 4. spiders that spin a thread <tnose wn|ch we call 
Aepherds or lonjgdegged spiders never dp) produce (hese 
threads (d)servable in the air in summer in such innoite 
quantities every yrbere, especially towards September* | hod 
exactly marked all' die ways of weaving isteft by any< sorts of 
tliero, and in those actmirable works I had always observed 
that thhy still let dowii the thread they nMip use of, apd 
drew it after them. At length, in dose il^duig on one 
wrought a saw l^i; su^enly in the ^^•^erjk to 
desist, and turninjg her |ail into tliqyripd,to dart^ont^ 
with the some violence, that, wa|er spouts out «pf a spring; 
this thread, tsken up by the windiiwas in a moment emitted 
{8(^110 fathoms long, ejaH iaspmg d^of thf^belly of tl^ 



BAY OK inoBBa. *19 

by ftn<|M)y the spider leaped into the 4ir» aod the threaul 
niouBited heir up dB^iftly. , 

After this luKt discoveiyv 1 iBUde the ISkh obsermtion in 
almost ell the sorts of spidei^ hifid bdbre dlstiiigufshed , 
and 1 fbund the ait fiUed vithpamg and old^^aaifo^ on then* 
threadi^^ ahd undoubtedly seirt^l^ata aitd otm insects in 
tlieir ]iassage ; th^re being often as manifest sigud of thughter, 
as legs^ wings of ftiesi &c. on thesd thteads as in their webs 
below. Many of these threads that dame down oot of tlie 
air were not single, but snarled and had complicated woolly 
locks, now more now less; on these* 1 did not always hod 
spiders, though many times I Iiad found two or three tipoii 
one of tficm ; whereas when they first flew Up, tb^ thread 
was always single, or but little tangled, or thicker in one 
place than anotiier* 1 obseived them get to the top of a 
stalk or bough, or some such thing, u here* they exercise this 
daUing of threads into the au*, and if they had not a mind to 
sail, they either swiftly drew it up again, winding ft Up with 
their fore feet over their head into a lock, or* break it oif 
short, and let the air carry it away. Tins tliey WiU 4o fUaUy 
times togethei, and you may see those that nave chains of 
these lo(^ or snarled thread before Uiem, and not yet token 
flight. 

Again, I found, that aftcr^ the first flight, all the time of 
then sailing they made locW still dartuig forth fresh st^plies 
of thread to sport and sail by. It is further to be noted, 
that these complicated threads are much more tender tli^n 
our house-webs. 

In winter, about Christmas, I have observed them busied 
in darting; but fbw of them sail then, and therelbre but 
single threads only are to be seen ; and besides, the young 
ones only of last autumn's hatch are then etnployed, and it is 
more than probable that tlie great ropes of autumn are made 
only by Uie large ones, and upon long passages and summer 
#ituther, tkdien great nUmbeis of prey niayinVtte tliem to 
stay longer up in the air. 


Efiq^ni o/Mow/U JEtML 

TtiB elruptlon took pla^e dn the^ 11th of Mardn, i669, 
about tw^o hours hetoH night, bn fhe South-^aatbide or shift 
of tllh mountain, abhUt ^ mile^ beneath the Old Mouth , 
aricl 10 miles from Catania* Atflt^t it was reported to ad- 
vance three miles in H hbursi biif Ajffil it scarcO^ntoied 
after, the rate of a furlong a day; and at tliis degree of 
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progress it continued for 15 or 20 days after, passing uifdcr 
the walls of Catania a goo4 way into the sea ; but about the 
latter end of this month (April) and the beginning of May^ it 
bent all its force against ,^t city; and passed in divers 
places over the walls; but Vj^hiet fury fell on the convent 
of the BeniELictines, h^vin^mrge gardens and other ground 
between them and the wall : which when it had filled up, it 
fell with all Its force on the convent. 

The matter which thus ran was nothing else but divers 
kinds of metals and minerals, rendered liquid by the fierceness 
of the fire in Uie bowels of the.carth, boiling up and gushing 
forth like the water at the head of some great river ; and 
having run in a full body for a good stone’s cast or more, tlie 
extremities tlvjreof began to ciiist and curdle, forming when 
cold those hard porous stpnes which the people call sciarri, 
having the nearest resemblance to huge cakes of sea-coal, 
full of fire. These came rrolling and tumbling over one 
another, and where they met with n bank, would fill up ahd 
swell over, by their weight 4[>earing down any common build- 
ing, and burning whatever was combustible. The chief 
motion of this matter was forward, but it also dilated itself, 
as a flood of water would do on even ground. 

About two or three o’clock at night wc mounted a high towTi 
in Catania? whence we had a full view of the mouth ; which was 
a terrible sight. Next morning vie would have gone up to 
the moutli itself, but durst not come nearer than a furlong 
off; for fear of being overwhelmed by a sudden turn of tht 
wind, which carried up into the air some of that vast pillar of 
ashes, which to" our apprehension exceeded twice the si/e of 
St. Paul’s steeple in London, and went up in a straight body 
to a far greater height than it ; the whole air being thereabout 
all covered with the lightest of those ashes blown off from 
the top of this pillar: and from the first breaking out o^' the 
fire till its fury ceased, being 54 days, neitlier sun nor star 
were seen in all tha); part. 

About the middle of May we again went up to the mouth, 
where now widigut any danger of fire, or ashes we could take 
a ftee view both of the o^d nod, channel the fire, and 
of t^t. great mountain of ashes cast up. That which we 
guei^sed to be the old bed or channel was a three-cornered 
^ot of about two acres, with a crust of sciarri at the bottom, 
and upqn that a aipall crust or aurflice of brimstone. It was 
odged in on.c^ch side with a great bank or hill pf ashes, and 
behind and at the upper end rose up that huge mountain 
of the same matter. Between those two banks the fire seems 
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to have liad its passage. At the upper end in^thc nook up^ii 
a little hillock of crusted scimri was a hole about lO^iee^ 
wide, whence ppobablv the fire isikied; and ikmight have luul 
several other such holes, since either crusted over or cpvered 
with ashes. At die bottom hole the fire was seen to 

flow along, and below it was ^^nel of fire, bencadi that 
surface of sciarri, which being citn a-top for some space, 

Imd an easy and deliberate view oS the metal flowing along, 
whose superficies might be a yard broad, though posgib^ 
it carried a greater breadth underneath, the gutter sloping. 
What depth it had we could not guess : it was impenctrab& 
by lion hooks and other institiments. 

Some Inquiries concerning the Salt Springs assd the Wag 
Salt^maktng at Ndntunch tn Cheshire^ answered bg Williah 
JacksoNs M. D * 

1. WitAT is the depth of die«salt springs? — The depths 
are various, in some places not d|Qve three or four yards ; at 
Nantwich, the pit is full seven^firds from the footing about 
die pit, which is guessed to be the natural height of the 
ground, though the bank be six feet higher, accidentally 
raised by accumulated i ubbtsh or w^alling as they call it. fn 
other places the springs he much shallower; for in two places 
within our township the springs break»up so in the meadows, 
as to fret away not only the grass, but part of the earth 
which lies like a breach at least half a foot or more lower 
than the turf of the meadow, and has a salt liquor oosing^as 
•t were out of the mud, but very gently. , 

% What kind of country it is where the springs are, whether 
hilly, Ac ? — Generally a low ground, yet very full of emin- 
ences, and vaiious risitigs, to distinguish it from being all 
meadow. We have also a peculiar sort of ^ound in tbis 
count/ and some adjacent parts, which we call mosses, they 
arc a kind of moorish bogj^ ground, very stringy dhd fat: 
which serves us very well m turfs, jcutout like great bricks 
and dried in the sun. 

3; How strong the water is of 8alt?-^Sprin|^ cuce rich or 
poor in a doo|rle sense ; for a niay be ri^ in salt, out 
poor In die quantity of brine Jt affords. 'Thus they have a 
rich brine in their dilet pit at Middlewicb, which yields^ a 
full fourth part of salt ; yet this is So thrifty of its brin^ thdt 
the inhabitants arO^llmited to their proportions out of it, and 
dicir quantity is supplied "out of pitS^that afford'^a weaker 
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brine. Our pit tt Nantwich vields but a sixtb nart; but tlien 
it is plentiful. 

4. What is tbe manner bf their work?— Their manner of 
workij^g is this: They have formerly boiled their brine in six 
leaden pans with *Sro(;d^firy||^pon which account ^ey all 
claim their interest by the name of so many six 

leads walling; by whioa|!PI^ each know their proportion; 
but in the memory of they changed their she leads into 
four iron pans, something better than a yard square, and 
about six inches deep, still fitting the content of these to tliat 
of the six leads : and of late many have changed the four 
iron pans into tnfo greater ; and some wall but in one : but 
still tne ruleis gauge it to their old proportions. 


An Account of a Halo seen at Paris: also on the Cawse of 
these MeteorSy and of Parhelias or Mock Suits, By 
M. IIuYGrus < * 

This halo,(or circie a!Dti||||^tIie sun, was observed at Paris, 
March 12. ^667, about nMro*clock in the morning. The 
diameter was 44 degrees, and the breadth of its limb about 
half a degree. Tlie upper and lower part were of a vivid led 
and yellow, nith a little purple colour, but especially the 
upper; the red was within the circle. The other parts 
appeared but whitisli^ and of little clearness. The space 
within the halo was a little darker than Uiat about it, especially 
towards the parts that were coloured. Besides there was 
seen the portion of another great circle, which touched the 
htdo 'above, and whose extremities were bent downward. 
Tltis portion of a circle had also Its colours like those of the 
halo, but fainter. The height of the sun, at the beginning 
of the observation, was about 46 degrees. There were in tlie 
air little douds^ which somewhat tarnished the blue colour of 
the sky, and lessened the brightness of the sun, whichleeined 
as in db eclipse. The weather was cold, considering the 
season of the year, and jt was affirmed for certain, that it had 
frozen the night before^ lliis halo appeared in the same 
beauty and splendour of colours unchanged, jRpm nine in the 
morning till about half an hffhr past ten; which time it 
fainter and fainter, till hvooWock in the afternoon, 
when it ended, after it had resumed B little more force some 
time before it disappeared. 

Halos are formeci by small round grains, made up of two 
parts, one trsospaareiit, the othes opaque, the latter being in- 
closed in the fomer, as a cherry-stone is Iq a dienfyt many have 



seen hail ioftnner, ai?4 these littie^ 

grams, which Mm tJSp and down iu the ff\r between us and tfle, 
sun, being leas distant iirom the oxts, whieh. extends itself from' 
the gun to our eye, than of a" ceftoio /ingle, do necessarily 
hinder the i^iys, which fidl on coming to pur eyes ; 

singe the opaque kernel is the t^re is behind every 

such grain a space of a ceni^HUpS^^ in which die eye of 
the spectator being situated, canTl6tr/»ee the sun through that 
grain, though it may see it when posited elsewhere. 

These arches usually touch a parhelion, because the same 
horizontal cylinders, which produce the argh, produce also that 
parhelion by means of their two round and transparent gn^. 

I'o make all these different effects ofthe cylinders manifest 
to the eye, M. Huygens produced one of glass, a foot long ; 
and for the opaque kernel in the middle, a cylinder of wood, 
and the ambient spate filled tnth water, instead of transparent 
ice ; which cyllnoer being exposed to the sun, and the eye 
put in proper places, there were •successively seen all those 
reflections and refractions above mentioned, whence it might 
be concluded, that a great number of the like cylinders, 
although very small in comparison to that, being round in the 
air, and having the several postures that have been supposed, ^ 
fill the appearances of the parhelia and their circles must 
exactly follow. 

Experiments about Re^irdUon^ by th^ Hamurahle RoBJSttl 
Boyis^ 

Natuhe having, as zoo]<^tol^ teach id^ fumii^hed ducks 
and other water-fowl with a peculiar structure' of some 
vessels about the heart, to enable them,' when tliey have 
occasion to dive, to forbgjsr a white retiring under water » 
without prejudice, I thought it wordt the trial, whether such 
bir^ would much better than otlier animals endure the 
absence of the air in our exhausted receiver. * 

We put a full grown duck into a receiver, of which she 
filled a third part or aomewluct more, but was not able to 
stand iu an easy posture in il« then pumping out the air, 
though she seejned at first to continue well somewhat 
longer than tt hen in her condition would have done ; 
within the space of one sjinute she appear^ much diso^ - 
posed, and between diat and the second minute* her strv^ 
gling and convulsive motions increased so mbeh, that her 
head also hanging cajfelessly down, she seemed to be just at 
the point of death * from which we prcsqnrty tMued her by 
letting in the air ujMyn her. 
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Having ^fttdircd a ducklings that was yet callow^ we jcon- 
ireyed her ihto the same receiver triSerein the forttier had 
been included, and (!ibserved, that, though for a while she 
a^ypeared nnt touch dis^tSetad, whilst the air Wto^’jptonping 
out of the glass, yet beflfrg&e first mihuto Waft ^tte ended, 
she gave manifest tokena|||||King much disord#Sd; and die 
operation being continuMl^hile longer, she grew^do much 
worse, that several conyulsiv^ modons which she Veil into 
before a second minute was expired, obliged us to let in the 
air upon her, whereby she quickly recovered* 

Considering that Vipers are animals enabwed with lungs, 
(diough of a dilFerent structure from those of men, dogs, 
cats, birds, &c.) and that their blood is actually cold, I thou^t 
it might,' upon hoth those accounts, be very well worth 
trying what effect the withdrawing and absence of the air 
would have upon animals so constituted. ** 

We included a viper in a small receiver, and as we drew 
out the air, she began to swell, and aflbrded us thesq^ pheuo^ 
mena 1. Jt was a good while after we had left pumping, 
ere the vipqr began to s4^elt so much as to be forced to gape, 
which afterwords she did. — 2. That ehe contintied, by our 
estimate, above 2} hours in the exhausted receiver without 
giving clear proof of her being killed. 3. That after she was 
once so awelied, as to be Compelled to open her jaw8„ she 
appitered slender and <^ank again, fmd yet veiy soon after ap- 
peared swelled again, and had her jaws disjoined as before. 

We took a viper, and including her in tlie largest sort of 
svbalt receivers, we emptied the glass very cdrofully, and the 
v^ moved up and down within, as if to seek for air, and 
after a while foSmed a little at the toouth, and left some of 
the foam sticking to the inside of the glass: her body swelled 
not considerably, and her neck less, till a considerable time 
after We had left pumping; but afterwards the body and 
nedc^'grew prodigiously tumid, and a blister appeared upon 
the back. An hour and a half after the exhaustion of the 
receiver, the distendedviper gave manifest signs of life ; but 
we Observed none afterwards. " 


^To these experiments upod rtoers, I shaH hdd one made 
ujm an ordintoy haridless snalTe. We Idduded such an 
iqMia], tether with a gauge,, in a^^pThtty portable receiver, 
being exhausted and well Secured fij^nst the ingress 
of the air, was laid aside in a qtilet plhc^, where it continued ' 
ftom 10 or 11 o'clock in the forenoon tilt aboOt nine the 


nexi morning ; ahd then my occasions dalling me abroad, I 
looked iipon the snaleef Vhich though be seemed to be dead. 
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and i^ave nq the shaldba^ rccaivar|/ 

yet u{ion l|i<i)diiDigi^it^ ^loss es convensent ^htaiice fiotn £ 
moderate ^ a abort tnae «ikian.ife8t l^piiaelf to beiP 
alive jigt.a!t^vi^to|:^^ his forked ^ 

tvni^e# dmt condition and by reaadb oi 

sevoY^ af o^ionsy capie not fl|||ye Mgoa him again till 
eaxfy in afternoon of tlie ]!H»||Ppw'at which time he was^ 
grown peat jtecoWNT* and his kwsjw^oh Wershfermerly shut, 
gaped exceedingly wide, as it they had > been stretched open 
by some exteiw violence. / 

The same conaiderationa tliat induced me to make trials 
upon vjpers, invited me also to«make sevm^ upon fiogs* 

We took a large lusty fiog, and having included her iiiKa 
smaV receiver, we drew out tlie air, and left her Mot very 
much swelled, and able to ino\e her throat from time to tune, 
though not so fast me when she freelv breathed hcfoic the 
eipBuCtiaa of the air. She continued alive about two hourjs, 
tb^ ye took notice^ og aometimes* removing f^om the one 
the receiver to other ; but she swelled mote than 
before, and did i^ppear by anylMion of tliroat os 
thorax to exereme respiration, but her head was not veiy* 
muc]^ swelled, nor her mouth forced open. After she 
remained there somewhat above three hours, perceiving no 
sign of life in her, we lot in tlie air upon her, at which the 
tumid body shrunk very much, but seegted not to have my 
other (diange wrought m it f and tliQUgh we took her out of 
the receiver, yet in the free air itself she continued to a|N 
pearance dei^ Keverthelesavlo see the utmost of the exir 
pedment, having caused her to be laid*^ uixm jibe grass id a 
g^den all mght, the morning wa found her perfectly 
alive again* ^ ^ 

We took a small foog,iiiidIiavlng conveyed her inton vety^f 
small portable receiver, hegdb to pump opt the air. At 
she was Uveiy enou^ btit when the air waa considersmy 
wftidrawn, she appeared to be very much disquieted, leMiing 
sj^tunes afUt mtodd fnanuer* as^it qrare.to get 4>ut of Ae 
uneasy prison, hut yet not so, out that after the operatioii: 
was ended, qad tbp i^eivetMHlfceil toff, the frog was p^ectly 
alive, aaid coib^imnd to efiym ^ near an hour* though the 
abdomen waaxery rau^ ^ throat somewhat, extendj|| 
this Jitter part baving^S^ pantmg motiK 

that is ^supposed to jsmte and accompm^ the respiration of 
frogs% At the end 4i about 3f hopty, a^^ihe removal of 
the recetvai!t«Irpa pui»pv*tho m fo t 
the abdemmhN^tSls^bydipM^ ttme^wasisliK^ syqUed, did 
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M <e«Bpe4; «« AiHfWt M 

^ ui;^ «liw» fiixq|M)rMftiiBbl]c M 

«tefritfbt^|gone|mt|dl4r8^^> ,. * , i ^ ' 

^ It 1911^ ««9Mt u» m iqaiiing thieifl|ioi« qgiycct^m 

iib(»)|,^tft|ihenoni99« Avsn of ow ejqforiipetitt, 
kn«|r vliat ^wtnti^ of itfw d aidwtooce )» owi^jr $1991^ is 
tli«« liguon |re enido/'iPat tbenv aipo<;i{i%) in 
j^mnum of t)>on), water. An 4 ( therefor^ tl^og)) 
difficolt (if at all posobte) to determine thejprop9>tioQ fft the 
air that lurl(a>ui water with any Itind of cerj^inty* many 
cnvmnsta'ocea, itwjking it aulneot to wy,yvry mufi^yot jj^ 
make the best- estimate- 1 easjjy could, where none at tbat 
t know of Jias been hitherto made by any man, 1 ci^isitle^ed 
that it might afford us some light, if we dist^vered e|| 
what pr&poitioo as to bulb the air latent in a qqantity of 
water would have to the liquor it cameii’om«,whm tlje w^sal 
particles* should be gathoad together into enq ^ ^ 
0n pwnpii^ out the ait, numerons bubUea d9|clpsed>^b(^ 
se]ve8,Vcendmg nimbly to the upper part ^ die glgsb 
tfa^raadeVkind of,Aoth or foam. douj^ pufip 
wasquf^red to rest a wbpe, to- give the aerud pattgdqa 
m the water time to separate meipselves /md emergqi which 
when they had dene tlm pump was plied fear some 

jir should have stolen into so large n receiver. .T^se |^pis- 
siti|des of pumping and resting lasted for gconsidej^^tl^ 
till at lengfo the Imbbles began to be very rar^ tNll^!,Fa 
weary of waiting any longer ; sQon after wbi^ ,the q^teimal 
^Nwas let fob) the reemver^ and it app$(ured ji$i>nqwhat 
strange to the nieotatora, that qomidutw^g, yq itiM a 
imildtttde of bubbfoa as hod esci^M out ofthe wnbPt 
not, by attentively comparag the plaee^whwr JQWfimtbhC 
the water rested at first with that where'it how' Irto^ maotl^ 
thq dif^nce to amount to above hur'a Iwead^tirjkp 
‘uumh, and ^ eliief (qwiutor iq the e]qperim|Btg^|gfosm 
th^ /or his^part, he comd not perceive epy dkinnaioeetA 
^vlog had firpquent occasion! to ^neryp how 
those aiemala, whose' bloq^ <• actually yfaL did expire Jp 
our vacupm> and that even those aimnala with lub gi ^ yhoye 
blood was actually cold, were not eUe to live ahy cofudei> 
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’*We tdok'4niMltef pt IHM 

venire iftstttfity'bf nwter iii«a A^MAidSte #T»ttn 

fenot ana dbaervedi tintlat tiffi fiM «tMieti(tti fflTflfe ^ tbejr 

oTfllMt Maided 

agaSn, m ‘'Oitf tmt ‘flMtcticitt tbetH. »«tlwr teMir^r 
i^KhiHMed, the3*»4aftth)dedWU#M,WtA«^ £1 of tHM 
btAe'Mpofdle «««F, aMtIwi4P%omd0f thanteOHiedlo 
l£deiirodr*t(fglf Wtfatt litfttoin, and divbd MW jjllut^ 
Wa]r»‘Ci|le£d^%rHli thei» heada, )ret\h^‘tr#fe^n(iAd£atdk 
Vuo;^ 1 ^ dgwi. '‘Withb an hoair ct a little more thlijr W£e 
tdl uiotionleei, awd ley floating on the water; where&fv | 
tmetaed the Hcttnlfi npon Mich the air rthdted ht/aiid 
wntflld an of diem preaenUy aunk to the bottom^ btft none^cd 
thekn recovered. • 


We took five or aix caterpillara of the atone aort* bM 1 
eo«dd not telk to what ulthiMte ^^ea the irifteni tdwut 
uiaecta refiarrod diem. *Theae bang- pot’ iAte*^ aepMdte 
receiver of w moderate ahw, bad 4he aif drawdoawk^ffbm 
Chetn. and careAiny k^ ftom retu mhig . But n^twithatand- 
iiqj; t^ deprivation of air, 1 found Iflin, about an hour aftet^ 
moving to and IW> in the recriveT ; and even abovif two hoars 
after that, Tcondd, by abriting the veaae), excite in them 
aome motiona, diat I md not auapect to Be convldaive. But 
looking upon them ^in some time befbre I waO to go to 
bed wout 10 boura after they wer%firat intruded, da^ 
teemed to be quite dead, hud dmugh the air waa ftirdiwith 
reator^ to them, tht^ continued to a^^pear ti^ dll i Went to 
bed ; yet I diougtit at to try, 'whether dme m^t not at 
lengdi recokef* ihetallKtd Mving %eu att .ni^t in ‘dm 
ftwiiver, ( fbfand tha next d#y, that tliiee if not fbur td'dieni 
WeiwpMfhcdy recovered. 

We cloaed up diver* ordimny ftiei^ and a bee or wnim; i£ 
Which, wlihif the bir was fidly widMewn, w he dead^aewq 
fifhlt a Very ftW mintiteh aOme "Vf tliM Md eonnddve 
iniiiidiffliftfthiNrh^ They cMtatued in dda ethtwdOkmtrt, 
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of the air the mites were seen to move up and down jn it, 
yet within a few minutes after the receiver was applied to 
the engine, I could diseei^i in them no life at all, nor was 
any peiceived by some younger eyes 4lmn mine, whereunto 
I e\p*osed them. Nay, by the help of a double convex glass 
(that wab so set in a frame as to serve me as a microscope on 
such occasions j I was not able to see any of them stir up and 
down. 


TAe 3fa»ficr of Spidvrs prtyjix'thtg 0<cir TArrriJa, Communi^ 
rated by Mr, Jotiif 

1 HAVE seen spiders shoot tlicir webs tlirec yards long 
before thty begin to sail ; and then they will, as it w'erc, tly 
away incredibly swift: uhich plienomemin somewhat puzzles 
me, as llw air s^dom moves a quarter so fust as they seem 
to fly. In general they project their thremls single, without 
(liviaing or forking at all* to be ^seen in them : sonietinics 
they shoot the thread upward, and will mount up with it in 
a line almost perpeudiclkr ; and at other times, they project 
it parallel to the horizon ; as you may often see by tlieir 
threads that run from one tree to another, and likewise in 
chambers from one uall to another. I confess this o!)serV“ 
ation at first made jue think that they could fly, because I 
could not conceive how a t bread jc’onld l)c drawn so parallel 
to the horizon between two walls or trees, as above men- 
tioned, unless the .sj)ider flew through the air in a straight line. 

• They oflen fasten their tlireadb in several places to the 
things they creep over ; the manner by beating their tails 
against them as they creep along. By this fitc|uent beating 
in of their thread among the asperitu s of tlie pluec wdiero 
they creep, tliey^eithor secure it against the wind, that it be 
not easily blown mvay, or else, wliiJe they hang bj it, if one 
stick breaks another JiolcJs fast; bO that they do not fall to 
the ground 


4/* Account by Dr, f^nAhiivs Bartiiolts, on a CryataUike 
Body, sent to him from Icdand, 

' TtiB inhabitants of Iceland ami our own nicrciiancs -nAirn* 
us, that this kind of crystal is found in divers places df that 
country ; but chiefly dug out of a very high mountain, not 
far from the bay oi‘ It oerfiord, which lies in 63 degrees latitude. 
Tiiat the mountain Jias its whole outside made up of this 
substance, without a necessity of digging deep for ij. Tliat 
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It IS cut out by iron tools, in the siase^ of a cubic ibox, or 

more ; and tiiat out of its cornertf there is sometimes found 
grown a liarder matter capable of cutting glass, of a %ure 
liifterent from that of the whole mass, and approaching to 
that of diamonds. 

The whole body is rather clear than bright, of the colour 
of limpid water ; but that colour, wlion it has been inimerst*tl 
111 water and dried again, becomes dull. Hence it is, that in 
its native place the upper surface is darkish ; because of the 
* rains and snows fallen u])Oii it. Sometimes there appear 
also some reflections of coloifrs, as in the rainbow. 'J'lie 
angles arc not pointed alike, all the flat sides being obliquely 
inelined to one another. The opjiosite plains are paVailel. 

In this cr3^stalline priMn, two of the plain angles are alua^ s 
acute, and the two other obtuse* ; and never any of them is 
(*({ua] to the collateral angles of ihe inclinations. 

'fhe objects seen tliroiigh it alipcar sometimes, and in 
<‘ortain positions of tlic prism, dou^: where h is to be 
noted, that the distance between tW^two images is greater 
or loss, according to the different size of the prism, so that 
in thinner pieces this iliffercnce of the double image almost 
vanishes. 

'file object appearing double, both images appear with a 
fainter colour, and soinetiiues one part (^f tlie same species is 
obscurer than the other. 

'fo an attentive eye, one of these images will appear 
higher than the other, 

in a certain position the image of an object, seen through 
this body, appears but single, as through any other truns- 
|jarciit body. 

We have also found a position wlicroin the object appear* 
sixfold. 

•If any of the obtuse angles of this prism he divided into 
two equal parts by a line, and the visual rays pass from the 
eye to the object through that line, or parallel, both images 
will meet in that line, or in another parallel to it. 

Whereas objects, seen through diaphanous bodies, are, 
wont to remain constantly in the same place, in w'hat manner 
soever the transparent body be moved, nor the image on the 
surface move except the object be moved ; we have observed 
here, that one of the images is movable, the other remaining 
fixed ; although there be a way also to make the fixed image 
movable, and the movable fixed in the same crystal ; and 
another, to make both movable. 

The movable image does not move at random, but ahvays 
c 3 
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about the fixed, which while it turns al>out, it never djscri!)cs 
a perfect circle, but" in on*e case. 


Of (he Abundance of Wood found under Ground in Lincoln- 
shire, 

That fenny tract, cirlled the Isle of Axholnie, lying part 
in Lincolnshire and part in Yorkshire, and extending a con- 
siderable way, has anciently been a woody country,4is appears 
by the abundance of oak, fir, and other trees, frequently 
found in the moor, whereof Some oaks arc five yards in coin- 
pass an(J sixteen yards long ; others smaller and longer, with 
good quantities of acorns near them, lying somewhat above 
three feet iiJ depth, and near their roots, which do still stand 
as they grew', via. in firm earth below* the moor. The firs 
lie a foot or 18 inches deeper, more in number than the 'oak, 
and many of them 80 yards long ; one of them being, not 
many year^- since, tak^up of 30 yards long besides the top, 
lying also* near the ^Rt, which stood likewise as it grew, 
having been burnt and not cut down as the oak had been 
also. The number of these trees is reported by Mr. Dugdalc, 
in his book on draining the Fens in England, to be so great, 
that the inhabitants have, for divers years last past, taken up 
many cart loads in if year. * , 

Of the original overflowing of this woody level no account 
is given. Even Mr, Dugdule only says, that the depth of 
the moor evinces that it has been so for divers hundreds of 
years, since tliat could not grow to the thickness it is of in a 
few ages, 'fhe cause thereof he coni*ludes to have been the 
muddiness of the constant tides, which, flowing up the 
Humber into the Trent, letl in tine so much hlth, as to 
'obstruct the currents of the Idle, Done, and other rivers, 
w'h*ch thence flow’ed back, and overwhelmed that flat country. 


Of the Stone Quarry near Maestricht 

‘ TiikiiE is an excellent quarry, within cannon-shot of 
Maestricht, on tlie very brink of the river Maesc, lying in a 
hill, where there are about 25 fathoms of rock and earth 
over head ; the length of the hill being of some miles, ex- 
tending along the river towards Liego: and near Maestricht 
having in breadtli some half or three quarters of a mile, but 
more farther off. • This quarry has one entry towards the 
river, where carU can pass wdth great ease, and unload the 
stones on the Iwink ot the riw, the quarry wdthin lying 
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parallel to the horizon or level, and elevated but very littll* 
above tlie river. , 

This quarry, which has almost undermined the whole hill, 
affords one of the most surprising prospec'ts, when lighted 
with many torches, that one can imagine. I'or there ai*e 
tliousands of square pillars in large le\t‘l walks, and those 
almost every wdiere above 20^ and* in some phices many more 
feef high, and all wrought with so* much neatness and regu- 
larity, that one w^ould think it had been made rather with 
curious workmanship for an under-ground palace, than that 
those pillars and galleries w eye made by quarriers, that did 
it only for getting stone to build above ground. 

This quarry serves tlie people, that live thereabout, for a 
kind of impregnable retreat, when armies march that way. 
For being acquaintwl with all the w'^ays in it, they carry into 
it whatsoever they would I‘a\e safe, as w'ell their horses and 
cattle, as their movable furnitures till the danger l)o over; 
tlterc being so m.uch room, tluit 10,000 people jnay shelter 
tliemselves in it. ^ 

Mathcmafiail Prinriphs of Lights Colours^ the PambotVf Sfc. 

By F. G/trMALDi of Bologna. 

. Father GitiMALUi first noticed the spots in tnc sun, and 
gave to those in the moon names tluit are still in use, de- 
nominating them after tlm most eminent astronomers and 
philosophers. He made numerous expcTinients in optics, 
and some discoveries, winch u^f*re afh'rw'ards confirmed and 
extended by New'ton. Ctrimaldi discovered the circumstance 
of the lengthening of the solar image, by a ray of light let in 
through a small Iiole, and refracted through a glass prism. 
He taught also that the rays arc of different colours, and that 
opaque objects have no colour but w hat they rcc-cive from 
the rays or light. lie discovered that property of the ray^ 
by which, when they pass near the (»dge of cerlain objects, 
though witliout touching, they are inflected or bent from 
their direct course, an eflect which he termed the diffraction 
of light, and wliicli Newton afterwards called inflection. 

Further, he discourses of colours, and considers how^ light 
is changed into colour, sometimes by reflection alone, some- 
titnes by refraction alone, sometimes without either and 
without the change of the medium, viz. by diflVaction. He 
explains, a^so, how hght, by the sole intrinsic modification 
of itself, passes sometimes mto a colour that is common!} 
called apparent; “wdiere he explains, timt the reason why 
light passes into an apparent colour, is not some determinate 

c 4 
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auj*lc at the rays amongst themselves are iuermed, 

but that that colour is produced by the iutentiou and density 
of light. 

lie teaches, also, tliat to vhe vision of things* pcnijanently 
coloured, there are not required any intontioiiul species 
transmitted from them, and eontradistiiut iroin light; but 
that the light which is diifused or at least reflected Ironi 
things coloured is suliictent; yet with such a modificutioh as 
is to be loimd in light a})juicnlly coloured, on wdiich occasion 
many particulars are delivertd concerning reflex vision, with 
an explication of that qua re, bow the place of tlie tiling seen 
is percehed, dc. 

Tn all^vhich is added, that the modilication of light, by 
which it is both permanently, and (so to speak) apparently 
coloured, or made sensible under tlie representation ol’ colour, 
inny not impro])al)l> he said to be a determinate anil inoat 
finely furnnved iindulatiou of tlie same, and a kind of Uc- 
inulous diftusion, witii a certain very subtle floating, whereby 
it does, in a peculiar of application, afiect the organ of 
vision; whiV’h is iilu.stratcd and confirmed by what is by 
pJiiJfisopiiers taught of souml and hearing. I'pon which it is 
inferred, that coKmrj are not any thing permanent in \i.Hihl(* 
things, not oi tlieniM b cs lucid, win n thev are not illuminated ; 
but tiiut tliey are tlie^ light itM‘.lf, under, some peculiar modi- 
fication made '-ensible by the ‘^ighl. 

In a large discourse of the rainliow, its colours and their 
OJ/^er, iu circular figure, the concentric form ot rainbows, t’vc. 
he concludes. Unit a rainbow, both primary and secondary, is 
generated from tlie solar rijs, rcfloited and refracted by the 
drops ot a falling cloud, so that the piiin.ary U represented 
by the rays that are once reflected within tlmse drops; hut 
the secondary, by tiie rays twdee reflectv‘fl, niid wjneh after a 
double refraction in both cases pass to tlie eye, placcMl ui the 
axis of the rainbow. 

A LtCfttT of Ifr.lsijc Xr’j'Toy tit Sterttufy, continttiny 
Xrtr Thvitrij ( f IJyht and Colon 

Sir, — fo perform my late promise to you, I shad without 
further c’eremony acq.iaiiit 3^011, that in tlie beginning of the 
year 10 * >0 I procured a triangular glass prism, to try there- 
with the cciicbrated phenomena of colours. For that purpose 
having darkened my c’haniber, and mad'e a small hole in my 
window shuts, to let-in a convenient quantity of the suns 
light, I placed my prism at Ids entrance, that it might be 
thereby* refracted to the opposite walk 
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Comparing the lengtli of this coloured spectrum with its 

bipadth, 1 found it about five times greater ; a disproportion 
so extravagant, that it excited me to a more than ordinary 
curiosity of examining from whence it might proceed. I 
could scarce think, that the various thickness of the glass, or 
the termination with shadow or darkness, could have any 
influence on light to produce such ap effect ; yet 1 thought it 
not amiss, first to examine those circumstances, and so tried 
what would happen by transmitting light through parts of 
the glass of divers tliicknesses, or through holes in the 
window of divers sizes, or bj* setting the prism without, so 
that the light might pass through it, and be refracted before 
it H'as terminated by the hole ; but 1 found none* of those 
cirtMunstances material, 'flic fashion of tl>e colours was in 
all these cases thj sSiine. 

1 then proceeded to examine more critically, what might 
be effected by the difference of the incidence of rays coming 
from divers parts of the son ; and to that end nicasured the 
fceveral lines and angles belonging to* the image. ^Its distance 
from the hole or prism was 22 fcit, its utmost length 13^ 
inches; its breadth 2/ ; the diameter of the hole J of an inch; 
the angle, which the rays, tending towards the middle of the 
image, made with those lines in which they would have pro- 
ctM'dcd without refi action, was 41® ii6'. And the vertical 
angle of the prism, (JJJ® 1^2*. Also the refractions on both 
si<Ies the prism, that is, of the incident and emergent rays, 
were as near as 1 could make them equal, and consequently 
about 54® 4^ And the rays fell perpendicijiai ly upon the 
nail. Now subducting the diameter of llie hole from the 
length and breadth of the image, there remains 13 inches the 
length, and 2? the breadth, comprehended by those rays 
V'hich passed through the centre of the said hole, and cop- 
sequcntly the angle of the hole, which that breadth subtended, 
was about 31', aiibwcrable to the son's diameter; hut the 
angle which its length subtended wps more than five such 
diameters, namely, 2® 4y^ 

1 took two boards, and placed one of them close hehipd 
'the prism at the window*, so that the light might pass through 
a small hole, made in it for the purpose, and fall on the other 
board, w*hich I pla(‘ed at about 2 2 feet distance, having first 
made a small hole4n^ it also, for some of that incident light to 
pass through. Tiien I placed another prism behind this 
second board, so tliat the light, trajec^ed through botli the 
boards, might pass through that also, and be again refracted 
before it arrived at the wall. This done, 1 took the first 
• c 5 
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prism in my liaiid, and turned it to and fro slowly about its 
axis, so much as to nuiKe the several parts of the image, caj||^ 
on the second board, successiirely pass through the hole in it, 
that i might observe to what places on the wall the second^ 
j)rism would refract them. And 1 saw, by the variation of 
those places, that the light tending to that end of the image, 
towards which tlie rcirae^ion of the first prism was made, did 
in the second }>ri.s»n suifer a refraction considerably greater 
than the light lending to the • thcr end. And the true 
cause of the length of that image was detected to be no 
other than tliat hght consists of rays differently refrangible, 
which, uithoLit any resj/ect to a diffts'cnco in their incidence, 
were, acciTi*ding to their degrees of refrangibility, transmitted 
towards dixirs* parts of the wall. 

Light, tJuroiore, is> not similar, or hofnogeneal, but con- 
sists ol diflbrm rays, some of which are more refrangible than 
others: so that of those, ^vhich are al^ke incident on th'; 
same medium, some shall be more refracted than others, and 
that not by^any \irtue of the glass, or other external cause, 
but from a predis])osition, wJiich everj particular ray has to 
suffer a juirticnlar degree of refraction. 

As the rays of fight dilTe** in degrt^es of refrangibility, so 
they al'^o differ in tlu'ir dL;j)odtiou to exhibit this or that 
particular colour, (’uhnirs are. not (pialifications of light, 
derived from refractions, or reflections of natural bodies (as 
it is generally believed), but oiiginal and connate properties, 
which ill divers rays are divei>c. fSome rays arc disposed to 
exhibit a red colour, and no other ; some a yellow, and no 
other ; some a green, and no other ; and so of the rest. Nor 
are there only rays proper and particular to the more emi- 
nent colours, but even to aM their intermediate gradations. 

, There are two sorts of colours : the one original and 
simple, the other compounded of these, 'i'he original.or 
primary colours are red, yellow', grewi, blue, and a violet- 
purple, together with ojangc, indigo, and an indelinitc vark ly 
of intermediate gradations. 

«But tlie most surprising and wonderful camposition was 
that of whiteness. Tln-ro is no one sort of rays which alone' 
can exhibit this. It is ever compounded, and to its com- 
position are requisite all the aforesaid primary colours, mixed 
in a due proportion. I have often witj#adiniration belield, 
that all the colours of the prism being, made to converge, and 
thereby to bo again ^lixed as they were in tlie light before it 
was incident upon the prism, reproduced light, entin^ly aiul 
perfectly white, and not at all sensibly differing from a diieet 
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light of tile sun, iiiih^ss when the glasses I used were not 
clour: ior tlivU they would a little incline it to 

their colour 

Wliy tlie colours of the rainbow appear in falling drops of 
rain, is also from lionce exident. For, thobe drops which 
refract the rays disposed to appear purple, in greatest quantity 
to the spoctatoFs eye, refract the luj^s of other sorts so much 
less, as to make them pass l>ehide it; and such are the drops 
on the inside of the primary bow, and on the outside of the 
K«'Condary or exterior one. Ho tliose drops, which refract in 
greatest plenty the rays apl to appear rtd, towards the 
spectator’s eye, relract those of other shorts so inneli more, as 
to make them pass beside it; and such are the drops on the 
extcTior part ul the piimary, and interior part of the se- 
condary. bow. • 

I mi;iht add more instaMces of thi>» nature; but I blv.ill con- 
clude nit h tins general one, that* the colours of all natural 
bodi.s Jane no other origin than tliib, that they gre variously 
qiialitietl to reflect oite sort of light in greater plenty than 
another. And thi.s I have experimented In a daVk room, by 
ilhiminating those bodies with ujieompaundcd light ol’ divers 
colours. For, by that means, any body may be made to ap- 
pear of any colour. They htne tliere no appropriate colour, 
but e^er appear of tlie cohnir of t Inflight ca«>t upon them, 
but yet this chlfercnce, that they are most brisk and 
vivid in the light of their own da}^ -light colour. 


Account of the liotation of a lart/e rnuuiciU Spot in the 1^^'tnet 
Jupiter^ obsuvid hif Sty nor (*4ssj\j. 

Amono the spots of Jupiter, there is none so sensune as 
one that is situated betueett the two belts, which in the cli^k 
of Jupiter are usually si'en extended from east to west ; tlie 
largest of which is between the centre and the northern limb, 
and the narrowest is beyond the cent ye towards the souUierii 
limb. Tin's spot is ulwajs adhering to tlie southern belt, its 
diameter is about tlie tenth j)artof tliat of Jupiter; aijd at tjie 
time that its centre is nearest to that of Jupiter, it,i& distant 
from it about t!ie third part of the seinidiameter of that 
planet. 

Signor Cassini, he had made many observations of 

tliis spot during the summer of the year found that the 
period of its apparent revolution is nine hours and 56 minutes, 
ily the calculation he made in six years, it is found to have 
made, in respwt of tlie earth, at least 5^94* revolutions, each 
• c 6 



K Mil. OOYLE ON Sill NINO fLESlI. 

of nine hours, 55 minutes, 58 seconds, conipensftting one re- 
volution by another, and ^ most 5295 revolutions of nin; 
hours, ,55 minutes, 51 seconds; forasmuch as he was assured 
of the preciseness of one mean revolution to one eighth of a 
minute, which will be verified by future observations. 


Some Observations about ^Shinina Fleshy made by 

Mr. Boylv observea a neck of veal to shine in as many as 
20 places, though not all alikls as rotten wood or stinking 
fish do. Wlien all these lucid parts were surveyed at once, 
they made a very splendid show . so that applying a printed 
paper to some of tlie more luminous spots, he could plainly 
read divers letters of the title. But Aotwithstanding the 
vividness of this light, it did not yield the least degree oi'heat 
to the touch : and ajiplyihg to t)ie most shining plncc^ a 
scaled wcatlA?r-glass, the tinged spirit of wine was not* ob- 
served to ke sensibly affected; and notwithsthnding the 
great number of lucid parts, not the least degree of stench 
w'as perceivable to infer any putrefaction. 

One of the luminous parts which proved to be a tender 
bone, and of the thickness of a half-crow'n piece, appeared to 
shine on both sides, tifough not equally ; and the part of the 
bone wdicncc this had been cut otf, was seen to shine, but 
not near so vividly as the part taken off did before. It 
yielded no luminous juice, or moist substance, as the tails of 
glow'-wornis dO : upon compressing a piece of the luminous 
flesh bctwccfi tw^o pieces of glass, its light was not extin- 
guislied ; and putting a luminous piece into a crystalline 
phial, and pouring on it a little pure spirit of wine, and 
shaking them togctfier, in about a cjuarter of an hour or less, 
tlie light w as vanished. But winter could not so easily dest»*oy 
this light ; for putting one of the pieces into a china cup, 
almost full of cold w^ater, the light did not only appear 
through that liquor, but above an hour af\cr it was vigorous 
efiouglVnot to be eclipsed by being looked on at no great dis- 
tant c from a burning candle. On conveying one of the larger 
luminous pieces into a snuilf receiver, the pump was plied in 
the dark, and on the gradual removal of the air, there was 
perceived a gradual diminution of the Ught, though it never 
quite disap])eared, as the light of rotten wood and glow-worms 
were ob<!ervcd to def; but by tlie hasty increase of light, that 
disclosed itself in the veal upon admitting the air into the 
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exhausted receiver, it appeared that the decrement, though 
but slowly made, had been considerable* 

A luminous piece of it included in a phial, afler threp days 
shone as vigorously as ever : the fourth da^ its light was also 
con!»picuou^, so thut it could be seen even m the day-time, in 
a d^rk cortu r of the room ; but before the ensuing night the 
light began to decay, and the offensive smell to grow some- 
wiiat strong ; which seems to argue, that the disposition, by 
which the veal became luminous, may very well consist, both 
with its being, and not being, in a state of putrefaction, and, 
consequently, is not likely to 'be derived from the one or the 
other. 


Olsm^ations m (he Nature of Snmo. By Dr. — 

Ik Arhtotle and Descaftes, Ac.* who have written of me- 
teors, and amongst them of snow, have not ye^ given a full 
account of it, it will not be needless to enquire fyrther of it* 
lie that will do this, will do it best, not by the pursuit of his 
fancy in a chair, but with his eyes abroad ; where if we use 
them well fixed, and with caution, and this in a thin, calm, 
and still, snow, we may by degrees observe, Ist, with 
M. Descartes and Mr* Iloqk,* that many parts of snow are of 
a regular figure ; for the most part, as it were, so many little 
rowels or stars of six points ; being perfect and transparent 
ice, as any we see on a pool or vessel of water* On each Of 
these s'x points are set other collateral points, a»d those always 
at tiie same angles as are the main points themselves. Next» 
*niong these irregular figures, though many of them are large 
and fair, yet from tliese taking our first item, many others, 
alike irregular, but much smaller, may likewise be discovered. 
Again, among tliese not only regular, but entire parts of 
snow, looking still more warily, we shall perceive that there 
are divers others, indeed irregular, yet chiefly the broken 
points, parcels, and fragments of the regular ones. Lastly, 
that besides the broken parts, there are some othcis which 
seem to have lost their regularity, not so much in being 
broken, as by various winds, first gently thawed, and tlien 
frozen into little irregular clumps again. 

From hence the irjue notion and external nature of snow 
seems to appear, viz. that not only some few parts of snow, 
but originally tlie whole body of it, or oCa snowy cloud, is an 
infinite mass of icicles regularly figured; that is, a cloud of 
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vapours being gathered into drops, tlie said drops forthwith 
descend; on' which descent, meeting with a soft freezing 
wind,^or at least passing through a colder region of air, each 
drop 13 immediately frozen into an icicle, shooting itself forth 
into several points on each hand outward from its centre , 
but still continuing tlieir descent, and meeting with some 
sprinkling and intermi^od gales of warmer air, or in their 
continual motion and waftage to and fro touching upon each 
other, some are a little thawed, blunted, frosted, clumpcred, 
others broken, but the most clung in several parcels together, 
which w'e call flukes of snow. » 

It being known what snow is, we perceive why, though it 
seems to* be soft, yet it is truly hard, l>ecause true ice;, 
seeming only* to be soft, because on the first touch of the 
finger tin any of, its sharp edges or points, they instantly 
tliavt^; otherwise they would pierce our fingers like so many 
lancets. V\‘liy again, though snow be true ice, and so a ha*'d 
and dense body, yet very light, " because of the extreme 
tliinness of^ each icicle in comparison of its breadth. Also ' 
how it is white, not because hard, for there are many soft 
bodies Mrliite ; but because consisting of parts all of them 
singly transparent, but being mixed together appear white, 
as the parts of Irotli, glass, ice, and other transparent bodies, 
whether soft or hanl. t 

Thus much for the external nature of snow ; let us next a 
little enquire into its essential nature. Now if we would 
make a judgment of this, I think we may best do it by con- 
sidering what the general figure . ol‘ snow is, and cotifparing 
the same with such regular figures as we sec in divers other 
bodies. ^ As for the figure of snow, it is generally one, viz. 
that which is above described: rarely of different ones, 
which may he reduced chiefly to two generals, circulars and 
hexagonals, cither simj)le or compounded togethef. More 
rarely, either lo be seen of more than six points ; but if so, 
then not of 8 or 1 0, bu| 1 2. Or in single shoots, as so many 
short slender cylinders, like thosje of nitre. Or by one of 
t^ese shoots, as the axle-tree, and touching upon the centre 
of a pair of pointed icicles, joined mgether as the two wheels. 
Or the same hexagonal figure, and of the same usual breadtli, 
but continued in tln’ckness or profundity. 
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tSomr^ Oh^volions made' hy a J^icroscopp, tmtnved by 
M. LnvJVEiiJWiSKy in Holland, 

Tiie mould upon skin, flesh, or other things, has *beeii • 
by some represented to be shot out in the form of tlie stalks 
of vegetables, so as that some of those stalks appeared with 
round knobs at the end, some with bipssom-like leaves. But 
I observe that such mould shoots up first with a straight 
transparent stalk, in which stalk is driven up a globous sub* 
stance, which for. the most part places itself at the top of the 
fetal k, and is followed by unothfcA* globule, driving out the first 
eitiier sideways or at the top; and that is succeeded by a 
third and more such globules ; all which make up af last one 
groat knob on the stalk, a hundred times thidker than the 
stalk itself. And thfs knob indeed consists of nothing else 
than of many small roundisli knobs, which being multiplied, 
the large knob begins to l^urst asiftider, and then represents 
a kind of blossoms with leaves. • 

The sting of a bee I find of a different fomj than has 
been described by others. 1 have observed in it two other 
stings, that are lodged within the thickness of the first sting, 
each having its peculiar sheath. 

Further, I observe, on the head of a bee before, two' 
artus or limbs with teeth, jvhich I calk scrapers, conceiving 
tliem to be the organs with which the bee scrapes the waxy 
substance from the plant. Besides, I find t\fro other limbs, ‘ 
each having two joints, which I call arms, with which I 
believe this insect performs its .work and makce the combs. < 
'Fhere is also a little body which I call the wiper, being|| 
rough, anti exceeding the other limbs in thickness and lengtiv 
by which I am apt to believe the bee wipes the honey sub-^ 
stance from the plant. All which five limbs the bee, 'whort 
at work, lays ih a envious manner close under her head, in 
very gootl order. 

As to the eye of the bee, which .1 have taken out of 
the hcatl, exposing its innermost part to the microscope, I 
find, th^t the be^ receives her light just with the same shadow 
as we see the honej'-combs ; whence I collect that the bee 
works not by art or knowledge, but only after the pattern of 
the light received in the eye. 

In a louse 1 obsejVe, indeed, as others .have done, a 
sliort tapering nose with a hole in it, out of which that insect, 
when it will draw food, thrusts its stingy which, to my eye, 

. was at least five and twenty time-S less than one single hair 
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I3ut I find the head every where else very close npuno^out, 
and without any such suttires as some have represented it. 
The« skin of the head is roughs resembling a skin tliat has 
many dents in it. In the two horns I find five joints^ others 
having marked but fourr One claw of her foot is of tlie 
structure of that of an eagle, but the other of the same foot 
stands out straight andris very small ; and between these two 
claws there is a raised part or knob, the better to clasp and 
hold fast the hair. 

In the engraving fig. a shows 
part of the sting taken out of^the 
sheath and drawn a little side* 
ways; wfience it is, that the crooks 
or barbs do' not show so large 
nor sharp as indeed they are. 

Fig. 0 represents the whole 
sting, taken out of the sheath, , 
and with it% back, which is with- 
out barbS) turned to the eye. 

The upper part of the sting is 
closed. round about, and hollow 
within, and the lower part Is open. 

In fig. e both the stings are 
seen, as they lie together before, 
close against tlie sheath, yet is 
one of them a little higher than 
the other; and forasmuch as 
there is yet^een a little of the sheath, here both the stings 
(seem tQ be one, furnished on both sides with barbs. 

Fig, </. Both the stings in part out of their sheath, yet one 
stamb a little higher out of the case than the other. Thus 
'they are found to lie in dieir sheath when they are at rest. 

As to the motion of these stings, I conceive it to be thus 
made ; first the bee draws her sheath with its stings out of 
the body, and endeavours to thrust it as far as she can into 
tlie body she would sting, together with one of the stings, 
\rhich*at that time she draws out of the case ; ivhich sting, 
wh^n she is drawing back again, but it not being able by 
reason of the barbs to return, she pulls the sheath and the 
other sting deeper into tlie body. Now it is ^at she uses 
her other sting, which she then thrusts also into the body as 
deep as she can, and then endeavours to pull that back also ; 
by which pulling Siiack she thrusts her sb^th and first sting 
yet deeper into the body ; and this she continues so long 
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til) she gets both the stings and tlie sheath, as far as to tlie’ 
thick part of the shfeath, into the bpdy. ' ‘ 


An AHenipt to prove t^ie Motion of the Earth fipm Observ* 
aiions made by Eobbet Mqqk. 

Tiie ingenious author of this attc^ipt, having considered 
with himself, that the grand controversy abput the earth 
remains yet undeterniiiied, and finding there was no better 
means loft for human industry to decide it biit by observing, 
whether there be any sensible parallax of the cartlfs orbit 
among the fixed stars, did thereupon resolve toi employ 
himself in making some observations concerning so important 
a point in astronomy. His metiiod, which he gives an ac- 
count of, is to observe, by the passing of sbme considerable 
star ncai' the zenith of some place, .whether such a star does 
not at one fime of the year* pass nearer to the zenith, and at 
another farther from 

Accordingly lie affirms to have actually made four bbserv^^ 
ations ; by which, he says, it is manifest, that there is a sen- 
sible parallax of the earth's orbit to the star In the dragon's 
head, • and consequently a confirmation of the Copemican 
system against the Ptolemaic and Tychonic. At the end 
of the explication he mentions some tilings, which he looka 
upon as very remarkable, occurring in those observations ; 
one of which was, that in the day-time, tlie sun shining very 
clear, he observed the bright star in the dragon's head to 
pass by Hie zenith as distinctly and clearly tis ir the sun had 
been set ; which he esteems to have been the fii^t ||||^ that 
the stars were seen when the sun shone very brigRt; that 
tradition, of seeing the stfirs m Hie day With the naked eye 
out of a deep well or mine, being by him judged a mere* 
fiction, a thing he had deemed impossible. 

Lastly, he promises that he will explain, to the curious a 
system of the work!, differing in hrany'particulars from' any 
yet known, but answering in all things to tho common rules 
of mechanical motions ; which systbm he here declaVes «/ 
de])end on three Suppositions: L That all celestial bodies 
whatsoever have an attraction ov gravitating powe^ towards 
tlieir ciWii> Centres, wlfereby they attract, not only their own 
parts, and keep them from flying from them, as we may' 
observe the earth to do r but also all other teiestial bodice 
that ate withib the spliere of' their^ activity.' That all 
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*h()ilie4 \rhatso(^wer, that are put into a direct and simple 
inotium will so continue «to^move forward in a straight line 
till they are by some other more effectual power detiected 
aiul*benC into a motion that describes some curve line. 
S. That these attractive powers are so much the more power- 
ful in operating, by how much the nearer the body acted on 
is to their own centres*. 


Microscnpicdl Observations made by 31. Leuwesuoek. — 

1 

I iiAvi: observed by the microscope, that blood consists of 
small nmnd globules driven through a crystalline humidity 
or water. 1 have likewise observed some of the sweet milk 
of cows, and find that also to be made up of sinaU transparent 
globules, carried ui the same manner as in the blood through 
a clear Jiiiuor. 

I ohserv;ed the hair of an elk, and found it wholly to 
consist of conjoiued globules, which by my microscope ap- 
peared so' manifestly to me, as if they could be handled ; 
and therefore having so clearly seen those globules, 1 assure 
myself, that the growth and increment of hair is made by the 
protrusion and driving on of globules. This hair of the elk I 
find to be within n);uch hollo wer, than that of men or of 
other animals. 

Again, 1 also observed a nail of my hand, and found it 
bkewise to be made up of globules, not doubting but that it 
also grows frpm globules protruded. 

Having formerly spoken of the louse, her sting, &c I 
c;mnoftiliere omit to say something of wliat I have seen 
within that creature. 1 have several times put a hungry 
Jouse upon my hand, to observe her drawing blood from 
thence, and tlie subsequent motion of her body, wliich was 
thus : the louse having fixed her sting in the skin, and now 
drawing blood, tbe blood passes to the fore part of the head 
in a fine stream, and Then it falls into a larger round place, 
which 1 take to be filed with air. This large room being, 

to Its fore port, filled about half full with blood, then pro- 
pels its blood backward, and tbe air forward again : and this 
18 continued with great quickness, while the louse is drawing 
the blood ; except timt at times she stops a little, as if she 
were tire^ ^d recollects herself ; % motion like that, it 
•eemsy which is in the mouth of a sucking infant: from 
thence the blood passes in a fine stream into the midst of her 
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head, that bein^ also a large round place, where it lias die 
same motion. Hence it passes in a subtile stream ta the 
breast, and thence into a gut, which goes to the hindmost 
part of th^ body, and with a curvity bends a little upwards 
again. In tlie breast and gut the blood is, without intermission, 
moved with great force, and c.^'pecially in the gut ; and that 
with such strong beatings down\vai;ds, and with such a retro- 
course and contraction of the gut, that a curious eye cannot 
but admire the motion. 


Microscopical Observaiions concerning Bloody Milkt Bones 
and the Brain^ 4'c* LKVWEnnoEK^ » 

Thk small red globules in the blood are heavier tnan the 
crystalline liquor Mn which they are carried; because, soon 
atler the blood is let out of the veins, those globules 
gradually subside towards the bottom ; and consisting of soft 
tiuid corpuscles, many \>f which lie on one ,anot!ier, they 
unite close together, by which conjunction the blood under 
its surface alters its colour, and becomes dark, red, or 
blackish* The red globules of the blood I reckon to be 
ilSfOOO times smaller than a grain of sand. 

4ilhave observed the tooth of a cow, and found it made up 
of transparent globules, %rh^‘h I can ijee very perfectly, I'he 
same 1 have observed iii ivory or elephants' teeth. And I 
have no doubt but that all white bones do consist of tranP 
parent globules* 1 am of opinion, that all things which 
appear white to our eyes are made up pf nothings but 
transparent particles Iving one upon another, such as snow, 
wliite paper, linen, white stones, white wood, scum, beaten 
glass, beaten rosin, sugar, salt, Ac. 

The brains of a cow being viewed, I found the white sub- 
stance of it to be made up also of very fine globules. As to 
the marrow of the j>ack-bone, 1 found that also to consist of 
Yerv subtile globules. Having divers, times observed the 
fiesli of a cow, I found it to consist of very slender filaments, 
lying by each other, as if woven into a film. I^have also 
viewed several filaments which were beset with globules. 
These I judged to be blood, and tliat, pricking our body with 
a pin without hitting a vein, the blood v globules issued from 
between these filaments ; but tliis 1 leave to further consi- 
derdtioni . Mean thne 1 have with a pin's point severed these 
filaments fVom one another, and found the single ones so fine, 
that any of them seemed* to me 25 {imes thinner and finer 
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timn a !mir. Having exposed them to my microscope^ I 
to niy wonder, that they w«re made up of very small . con- 
joined globules, which in smallness seemed to surpass all 
the rc^. . ^ 

The uppermost skin of our body consists of round parts or 
small scales. And 1 fancy that the continual growth of this 
ciiticula is made in this manner ; that the humidity issues 
ibrth from between all those round particles or scales lying 
close upon each other, and not through pores as* many have 
taught. Like a close and well twisted cable, upon which 
pouring continually some watery this water will pass through 
the whole cable, and oose out at the end; not passing 
through any pores, but making its way about and between 
the iilanients of the cable, and so getting out beneath. And 
the courser or more consistent matter cleuvcs to the body, 
and so makes the ‘^uppermost skin; which thus grows on 
from beneath, and is %vorn • off from above ; and the mor'? 
transparent tljese particles are, the whiter is our sidn. And 
the like manner of growing 1 have formerly said to take 
[)lace in pluhts, only with this difference, that when the 
superficies of a moist globule, which is driven out of the 
plant, is become somewiiat stiff, the moisture is then iwo* 
|)elled out of the upper end of the plant, and that by a ilh* 
tinual succession. W^iich kind, of^progress of growing I 
apprehend may in some manner be* seen in the pitli of wood, 
<h cork, in the pith of membranes, as also in the white of 
a auill. 

I liave often view'ed the sweat of men and horses, and 
found It consisted of a crystalline moisture, in which 1 saw 
many transparent globules moving with some odd larger 
parts, which I judged to be scalings off from the cuticula. 

I formerly announced, that 1 imagined I had seen hair 
as' made up of united globules, and to have also observed 
elephants* hair consist of the like, I ^'annot omit now to 
communicate, that since then 1 have seen such globules, not 
only in human hair and horse hair, but also frequently in the^ 
w ool of sheep ; and, further, that the root of the hair pulled, 
ouf of the eye-brows consists altogether of the like globules- 
Having pulled out of an elephanfs tail a black hair, and cut 
transversely from it a thin scide, 1 exposed it to niy niicror 
scoj>e, which represented in the thick of that hair about a,, 
hundred little specks, somewiiat whitish, find in eaQh speck a . 
black point, and in some few of those black points a little 
liole ; and ^is air consisted of united globules, which yet 1 
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tT^QUglit I should have found larger in this thick hair of so 
bulky a beast than indeed they ^erc. 

I lately viewed some blood id which there was much of 
the crystalline liquor ; and going into the open air yi high 
wind I saw, to n^y great delight, c^ontiinially, and without 
any other motion but that ot the wind, the red globules 
blown about, and as if each globule had yet a second motion, 
and that about its axis. > * 

I have heretofore viewed the fat of sheep and cows, and 
showed to several of the curious, that it is made up of glo- 
bules Joined together, which appeared to my eye ns large as 
ordinary hail -stones. And 1 liave lately observed, that each 
globule of fat consists of more than a thousand small glo- 
bules. Yet I am apt to believe, that those that’ have not 
seen the globules in blood, hair, bone, &c. will not satisfy 
themselves about sc^eing them in fat, because of their extra- 
ordinary minuteness* 


An Account given hy Desys Papin to show t^ioi the Rain and 
Snow Waters are sufficient to make PowUaim and Rivers 
run perpetually. 

SOM B persons ’ say, that a cubic inch of water yields, in 
21- Ifturs running, I muids (the name of a French measure 
holding French pints), ^ others say it yields but 70 of tliat 

measure. But I have reason to believe that it yields 8:i of 
this measure ; and it is known that a vessel of eigf)t cubic feet 
liolds one muid of w^ater. 

This being supposed, it follows, that a vessel which con- 
tains 88 muids of water is able to furnish in hours as 
much as ’vdTl make an inch of water run continually. So that, 
if a conservatory should hold 387S muids of water, it would 
furnish for a whole year a sufficient cpianilky ta make an inoli 
of w'ater run constantly. And if it were aWargt^ again, it 
would furnish two runmng, and so on in proporl^n. " Then 
for the measure of the rain and snaw water, I nave found 
that, taking the medium, we have 19 inches and lines in 
depth. ^ , *9 

I have observed the river Seine, in its course from the 
source of it unto Ainay le Due, where a rivulet enters that 
swells it. And this I shall take for the subject of the exa- 
mination I intend to make. ~ Tile course, then, of this river, 
from its spring to flie said' Ainay le Duc^Js about three 
leagues long, and the sides of its c6ur«^ extend themselves 
on the right and left about two leagues on each side, where 
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there are other little rjvers that run another way : and sinea^ 
tliese rivulets require water to maintain them^ as well as the ' 
Seine, I shall count but hali>that space of the sides, and say, 
that the place where the Seine passes, has, from its source 
to Ainay fe Due, three miles long, and two miles broad. 

If a reservoir were made of this size, it would be six 
leagues square in surface, which being reduced to fathoms, 
it would, according to tlje measure above mentioned, make 
Sljf millions of fathoms in surface. In this conservatory 
imagine, that during a whole year, there has fallen rain to 
the height of 19 inches lines, as before said ; this height 
of 19 inches and ^2'^ lines gives nearly 2S1 millions of muids 
of water* All this water thus collected, in the quantity Just 
now expressed, is that stock which is to serve to make the 
river run for afwhole year, from its source to the place before 
named, and which must also serve to supply other occasions 
and losses, such as are the feeding of trees, lierbs, vapours, 
and extraordinary swellings of the river while it rains, and 
tihe deviations of the water running another way. 

This river, then, sends away within its banks in a year no 
more than about 36^ millions of muids of water. But taking 
this quantity out of the 281 miilions that are in the conscrv* 
atory above described, there will remain yet above 188 miU 
lions of muids, which amounts to almost five times as nitch, 
and which serves to fprnisli for, the losses, diminutions, and 
other wastes, above noticed. So that there needs but the 
sixth part of the rain and snow water that falls in a year, to 
make a river run continually through the whole year. 


JResioreUion of Anbnal Lifi, 2?y Dr, Pkchlin, 

He relates that extraordinary example of a Swedish gar- 
dener, lately, alive, ^o some years ago endeavouring to help 
another who Win fimen into the water under the ice, fell 
into it himself to tlie depth of 18 Swedish ells; where after- 
wards he ifhs found sending upright with his feet on the 
ground, and whence th^ drew him up, after he had remained 
there fo/ the space of 18 hours, wrapping him about close 
with jjinen and woollen clothes, to keep the air from too sud 
denly ritshing upon him, and then laying him in some warm 
place, and rubbing and rolling him, and at length giving him 
some very spirituous liquor to drink ; by ail which he was 
at length restored to life^ and brouglit tb the oueen-thdther 
of Sweden, who gavj him a yearly pension, and showed him 
as a prodigy to dive rs persons of qlialjiy J the same thing 
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beln^ also confirmed by the famous Dr. Langelot, afIio luni^ 
self received the relation in Sweden so well attested, tha{ 
nothingy' says our author, can be ^required more to prove a ' 
historical truth. 


ObservuHom on a Subterranean Fire in a Coabmine near ^ 
Newcastle. By Dr. Lucas Hodgson. 

This subterraneous fire bears no analogy to other vol-^ 
canoes : it increases or decreases according to the subject it 
feeds on, which is for the most part a day-coal, as they call - 
it, that is, the upper seam of Aie coal, next exposed to tlie 
air, so that you may light a candle at it in some places, in 
otiicrs it is some fathoms deep, according as the *day-coa] 
heightens or deepens. There is no sal ummoidac, nor 'any^ 
thing like it to be found, except at the fire. There being 
such a mixture of the steams of sal ammoniac and sulphur 
rising together in most places, it is* hard to distinguish them; > 
for thougli tlie flowers of Wimstone seem to ri'ie first, yet 
tliere is commonly a crust o&snl ammoniac under them. 

'fhe milky substance is only found where the saf ammoniac - 
and sulphur are totally gone, and the acid part, or aluminous 
spirit of that wlute mass, will also fly off by the increase of 
the fire, leaving a caput mortuuin, dry, styptic, and as luud 
as a stone; yet a pound of this mass., before the fire press 
too much upon it, will nearly afford by solution, S:c. half a . 
pound of tolerable crystalline alum. The neighbouring soil 
differs little from other grounds with us, having neither com*, 
mon mlt nor nitre in it. I have industriously observed the 
sjprings that are near the fire, and find none of them that 
give the least suspicion of sal ammoniac. The water that 
runs from the adiacenC collieries is vitriolic, giving as deep a 
tincture with galls as Scarborough Spa, and diffci-s in nothing, 
from the ordinary waters of co|jpries« The other springs 
are of ordinary use, containing no mineral salts in them. 

But 1 hope you will coase to wonder^ that coal should pro- 
duce a volatile salt by the action of fire, seeing 1 have 
thered sal ammoniac from a burning brick-kiln, where qothing 
but clay and coal is burnt tc^ether ; and 1 hope none will 
expect the volatile salt in the sol ammoniac common 
clay. . The reason that first prompted me to seek this salt 
there, was, that the smell of the kiln did somewliat resemble 
that of the aid>,teiTancfcn fire. There is also a sort of ’mineral 
called sla^te, which Js parti v coal, partly^ alum-stone, partly 
niarcasite, which fielng laid up in heaps and burnt, is used 



+8 r.nuwjfxnoiA s 

^for hardening the eoal-«\\ay9 : on these lK9aps»*>vhS4^ t>U(ning> 
I iuive oftea gathered both brimstone and ^ ammoamc. 

• v'' 


Ohbl^n'atiom on Ammalcuht seen in Qnd 

S/iow Water; as also Pepper Water. Bp 

In the year 1675, I/llscovered very small living creatures 
in ram-water, which had stood but few days in a^new earthen 
pot, glazed blue within. This invited me to view this water 
with great attention, especially those little animals appear- 
ing to me ten thousand tifties less than water-deas, or 
water-lice, wdiich may be ptreeived in the water with the 
paked e^e. 

The first Sort I several times observed to consi«tt o^5, 6, 7, 
or 8 clear globulqs, without being able tef discern any film tliat 
held them together, or contained them. When the^-o auimal- 
cula, or living atoms, moved, they put forth two little horiH. 
continuallyc moving. The space ' between these two liorob 
wa3 fiat, though the rest of the»body was roundish, elnirpiui- 
ing a little towards the end, where thev had a tail, near tour 
times tlie length of the whole body, of the tluckness, by my 
microscope, of a spider s web ; at the end of \\ Inch appeurr il 
a globule of the size of one of those which made up the bod>. 
These little creatures, if they chanced to light on the h .Ht 
filament or string, or other su^b pai*ticle, wcic entangled 
therein, extending their body in a long round, and cndca\ou. - 
kig to disentangle their tail. This motion of extension and 
contraction continued a while; and 1 have seen sevenJ 
hundreds of these poor little creatures, wiiijn the space oi .i 
grain of gross sand, lie fast clustered together in a few 
tilaments. 

1 also discovered a second sort, of an oval figure ; and I 
iin^ned tlieir head^to on the sharp cnii. These were 
a little larger tlimi the rormeri Tlie inferior part of tin ir 
body is flat, furnished, with several eictreiiK'Jy thin feet, which 
moved very nimbly. The upper part of the body w*as round, 
H^nd iiad within 8, 10, or 12 glolndes, where they .vverc^ very 
clear.^ These little animals sometimes changed their figure 
ipto a perfect round, espedally when they game tq lie on any 
dry place. Their body was also very fie^ible; for aq, soon as 
they struck against any the smallest fibre or string, flieir botiy 
was bent in, which bending presently also jerked out again. 

There was a fotprtli sort, which were so small that I was 
not able to give them any fignre at dh iTiese were U thousand 
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tinier smaller than tlie ej'c of a large louse, lliese exceeded 
all the fi}rmer in celerity. I have often observed them to 
stand still as it were on a point, *and then turn themselves 
about with that swiftness, as vre see a top turn round, the cir- 
cumference they made being no larger than that of a small 
grain of sand, and then extending themselves straight forward, 
and by And by lying in a bending posture. 

I perceivecl in pure water, after seme days, more of those 
animals, as also some that were somewhat larger. And I 
imagine, that many thousands of these little creatures do not 
etjiial an ordinary gniin of sand in bulk; and comparing tliem 
ulth a ehcese-niite, which may be seen to move with the 
nakiMl eye, I make th.e proportion of one of tlic^se small 
vvater-ereatiires to a checse-mite, to be like that of a bee 
!o a horse; for, the circumference of one of these little 
animals in water is not so large as the thioknesii of a hair in 
a eheese-ipite, 

in another quant It}' of rain-water expost'd for some days to 
the air, I observed some thousands of them in dne drop of 
water, wliich were of the smallest sort that I hadseon hitherto. 
And in some time after I observed, besides the animals 
already noted, a sort of er<‘atnres that wtro eight times as 
of* almoit a round lig\irc ; and as those veiy small 
anhnalcula swam gently among each other, moving as gnats 
do in tlie air, so did these 0 !)cs irfove fir more swiftly, 

tumbling round as it were, and tlien making a sudden 
downfall. 

In the water of the river of Maese Isaw very small creatures 
of (liffererit kinds an.d colours, and so small, tha * I eon.ld very 
hardly diseeni their figures; but the number oi'th.ern was far 
less than of those found in rain-water. In the water of a 
very cold well in the autumn, I discovened a gn at number of 
living animals very small, that were exceedingly clean and, a* 
little larger than the smallest I ever saw. In sea-w'oter 1 ob- 
served, at first, a little blackish animal, looking as if it had 
been made up of two globules. This creature liad a peculiar 
motion, resembling the skipping of a flea on w hite paper, so 
that it niiglu very well be called a water-flea; but it vVas fu? 
less than the eye of the w'uter-fiea. 

Having put about one third of an ounce of w hole popper in 
water, and it having lain about three w'ceks in the water, to 
wliich I had twice added some snow-waiter, tlie other water 
being in great part exhaled, I discerned in it witli great 
surprise an incredible number of little aninfals, of divers kinds, 
and among the rest, some that were three or four times as 

11 
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ionj; as broad ; hut their whole thickness did not much exceed 
that of the Ijair of a louse. They had a ver}*^ pretty motion, 
often tumbling about anfl sideivays; and wlien the water 
was V’t to run olT from tlieni, they turned round like a top ; at 
first their body changed into an oval, and afterwards^ when 
the circular motion ceased, they returned to their former 
length. The second sort of creatures discovered in this 
water were of a perfcict oval figure, and they had no less 
pleasing or nimble a motion than the former; and these were 
in far greater numbers. There was a third sort, which ex- 
ceeded the two former in number, and these had tails like 
those I had formerly observed in rain-water. The fourfh 
sort, wlijch moved through the throe former sorts, were 
incredibly small, so that 1 judged, that if 100 of them lay one 
by another, *they would not equal the length of a grain of 
coarse smul; and according to this estimate, 1,000,000 of 
them could not equal the dimensions of a grain of such coarse 
.sand. There was discovered a fifth sort, which had near ihe 
thickness of the former, but almost twice the length. 

I thus oifder my division of the water, and the enumeration 
of the animalcula: I suppose that a drop of water equals a 
pea in bulk ; and I take a little quantity of water of a round 
figure, iis large as a millet-grain ; this I rec'kon to be t)ie 
part of a pea: for when tlie axis of a rnillet-sced makes I, 
that of a pea makes*!*-} ; wheficp it follows, that the grain of 
a millet is at least the ^ part of a pea, according to the 
received rules of mathematicians. This small quuhtity of 
water I gather up into a very slender glass-pipe, dividing bv 
this means that little water into 2,5 or parts, ol’ w'hicii 
1 observe one part after another, and show the same to 
others. 

Other spectators, as well as myself, judged that in part 
*ofthe water, equalling the bulk of a millet-seed, he saw more 
than lOvK) living animals: but they wondered much mpre, 
wlien I said 1 saw it in two or three kinds of much smaller 
animals besides, which did not appear to them, because I saw 
them by another microscope, which T still reserve to nivself 
hlone.* Hence it is manifest, that if in tlie part of one 
ri 111 let- seed there are seen 1000, there maybe seen 30,000 in 
one .such whole seed, and consequently in a drop of water, 
which is 01 times larger than such a seed, there ifnay be seen 
2,730,000. For, 4} x x 4^ = Oli; mid 91 x 30,000 
- 2,730,000. 

Otlierwiso, I cofhpare the quantity of the water to the bulk 
of a grain of *and ; in wfiich quantity of water I doubt not 
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at all that I see more than 1000 antmalcula. Now if thh 
axis of a grain of sand be the .^xis of a drop of water is at 
least 10, and consequently a drop is 1000 times larger than 
that sand, and therefore 1,000,000 living creatures in on® drop 
of water. In which computation 1 rather lessen than heighten 
the number. 

Last winter, when the severe cold had killed the little 
creatures, observing tlie water thawbd by the warmth of the 
room in which it had stood for a whole day with a fire in it, 
I found afler 24 hours were elapsed, and another time afler 
17 hours were passed, that some living animals appeared 
again in that water. 


On the trembling of Consonant Strings* By l)r* Wallis* — 


Sir, — I have thought fit to n^otice a discovery that has 
been made here. Wliercas it has been long since observed, 
that if a viol or lute string be touched with the bow or hand, 
anotlier string on the same or another instrument not far 
from it, if an unison to it or an octave, or the like, will at the 
same time tremble of its own accord. The cause of it having 
been formerly discussed by many, I do not now enquire into. 
But add this to the former observation^ that not the whole of 
that other string trembles^ but the several parts severally, 
according as they are unisons to the w'hole, or the parts of 
that string which is so struck. For instance, supposing A,C 
to be an upper octave to ay, and therefore an unison to each 
half of it, stopped at p ; now if, while ay is open,* A C be struck, 
the two halves of this other, that is, aP and py^ w'ill both 


tronible, but not the middle point at p. Which will easily 
be observed, if a little bit of a 


paper be lightly wrapped about 
the string ay, and removed 
successively from one end of 
tile string to the other. In like 
manner, if A D be an upper 
twelfth to a$, and consequently 
an unison to its three narts 
equally divided in P, y. Now 
if, ah being open, A D be 
struck, its three parts, aP^ jSfy, 
yj, will severally tremble, but 
not the points 5, y; which may 
be observed in like manner 
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as the former. In the same way, if A E be a double octave 
to the four quarters ^of this will tremble, when that 
is struck, but not the points |5, y, Z. So if A G be a fifth 
to aij,*and consequently each half of that stopped in D, an 
unison to each third part of this stopped in ye, while that 
is struck, each part of this will tremble severally, but not 
the points y, c ; and while this is struck, each of that will 
tremble, but not the point D. The like will hold in less 
concords, but the less remarkably as the number of divisions 
increases. 

Of an unusual 3Ietcor. IBy Dr» Wallis^ 

An unusual meteor was seen Sept. 20th, l()7b, aoour seven 
o’clock; which, thoujrli it seemed very low, was seen in 
most parts of England much ^it the same time, and much in 
the same manner. I hear of it from divers persons who saw 
it in Oxford, Northamptonshire, Glj[)ucestershire, Worcester- 
shire, Somei^etshire, Hampshire, Kent, Essex, London, &c. 

In the dusk of that evening, there appeared a sudden light, 
equal to that of noonday ; so that the smallest pin or straw 
might be seen lying on the ground. And above in the air 
was seen, at no great distance us was supposed, a long ap- 
pearance as of fire ; like a long arm, with a great nob at the 
end of it, shooting aloftg very swif}:ly ; and at its disappeuringi 
seemed to break into small sparks or parcels of fire, like as 
rockets and such artificial fire-works in the air usually do. 
It* was so surprising and of so short continuance, that it was 
scarcely seen hy any who did not then happen to be abroad : 
its duration, by report, less than half a minute. It seems 
surprising that it was seen in most parts of England, and at 
or near the same time ; which argues, that either it was 
In'gher than the observers imagined, or else that it had a very 
swl:t motion. 

On the Motion of Light, JBy M* Romer, 

^PiiiLpsoPH Bits have been endeavouring foi many years to 
decide, by some experiment, whether the action of fight be 
conveyed in an instant to distant places, or whether it re- 
quires time. M. Romer of the Royal Academy of Sciences 
lias devised a way for this purpose, taken from the observ- 
ations of the first satellite of Jupiter, "by which he demon- 
strates, that for the distance of about 3000 leagues, which is 
nearly equal to the diameter of the earth, light needs not one 
second of time. 
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the necessity of this new equation of the retardment of 
light is established by all the observations tliat have been 
made in the Royal Academy, and in the Observatory fpr the 
.sj)ace of eight years ; and it has been lately conlirnied by the 
emersion of the first satellite observed at Paris, the 9th of 
November last, at 5 o’clock, 4.5* at night, 10 minutes 
later than it was to be expected, by deducing it from those 
that had been observed in the month of August, wlien the earth 
was much nearer to Jupiter : which M. llomer had predicted 
to the said Academy from the^begiiining of September. 


A/r. LKUtt^ENHOER concerning the Carneous FiSres of a 

Mufivlc. and the Cortical and Medullary Part of the Braiiu 

I TOOK the flesh of a cow ; whicl) I cut asunder with a sharp 
knife, and using a microscx)pc I severed before my eyes the 
membrane from it ; by wdiich I plainly saw that fine membrane 
or film, in which these carneous fibres lie interw1[)ven. Ob- 
serving these membranes more narrowly, I saw that they 
W lolly and only consist of small threads running through 
each other ; of which some appeared to be 10, 20, and even 50 
times thinner than a hair. Having taken off these mem- 
branes from the carneous filaments, I saw very clearly these 
carneous threads, which in this piece of flesh were as thick as 
a hair on the hand. Where they lay rather thick on eac,h 
other, they appeared red ; but the thinner thc^^ were spread 
tlie clearer they showed. 

I have used several methods of viewing the particles of 
these carneous filaments, and have always found that they are 
composed of globular parts. I have also divided before my 
eye, into many .small parts, very small pieces of these carneous 
filaments, which pieces w'ere several times smaller than a 
grain of sand ; and 1 have observed, besides, that, when the 
flesh is frc.sh and moist, and its globules are pressed or rubbed, 
they di.ssolvc and run together, in appearance like an^oily or 
thick waterish matter; which globules appeared so* smafl, 
that 1,000,000 of them would not make one grain of gravel 
satul. The general figure of these globules were roundish, 
but a little compressed, like a multitude of very small blown 
bladders, lying on a heap. 

1 have examined, also, that membrane of the brain, which is 
called pia mater, and found that it is perrneated by very many 
small veins, besides those which with tJic naked eye we see 
on the bi*ain, especially havipg first separated tlic thin mem- 

V 3 • 
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brane from the brain, under which I have seen small veins of 
an admirable and incrediblb fineness, and as far as 1 was able 
to di|iccrii they consist of exceedingly thin filaments. I 
have further observed, that the said veins which. thus run 
through the thin membrane disseminate their ramifications 
through the brain, after the manner as vines lying upon the 
earth shoot roots into the ground ; imagining the brain to be 
like the earth, and tho veins like the roots in it. 

Proceeding to the parts of the brain itself, I must still say 
of them that they consist of no other parts but globules ; but 
^'here the brain lay spread very thin, cut through with a knife, 
as if they had been separated from each other, there they 
appeared like a very clear matter resembling oil. Continuing 
my observations, not only of the brains of beasts but also of 
fishes, and particularly of a cod*fish, and ‘representing it very 
plainly to my eye, I saw that the said oleaginous matter had 
not been caused by the knife, but was a matter by itself, 
wherein the'aforesaid globules lay. 

Among tile said globules, of which the brain partly consists, 

1 have seen blood globules, which may plainly be discerned 
from the brain-globules, especially bjr the perfect roundness 
which the blood globules had. These blood globules I 
imagined came out of the sanguineous vessels which run 
through the brain, and had been put in pieces by the knife. 

1 have also observed the spinal marrow of a calf, pullet, 
sheep, and cod-fish; which I have found to consist of no 
other parts than those of the brain ; yet with this dilFerence, 
that besides the globules in the brain, there lay in the spinal 
marrow a great number of shining oleaginous globules of 
divers sizes, some of them times larger than others ; and 
those also very soft and fluid. These spinal marrows were 
also furnished with exceedingly thin and manifold small 
veins or vessels ; and besides these very small veins, there 
ran up and down along these spinal marrows brown filaincnts, 
thinner than the *liaip of the head. I perceived that each 
filament was not one single vessel by itself, but that each of 
them consisted of di\er.s very small threads or vessels, lying 
by feach other, between which threads there lay very clear 
vessels of the fineness of a single silk-worm tlirea.l. 


, 77ic Manner of hatching Chickent at *Cairo, By Mr. Jonv 
« Ghaves. 

The people begin in the middle of January to l.eat the 
ovens, employing every morning 100 kintars, or pounds’ 
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weiglit of camel's, or of buffalo's dung, and the liLe quantity 
at night, till the middle of February. About which time tlie 
ovens are so hot, that a person can Iiardly endure to lay his 
hand on the walls. After this, they put the eggs intt) tlie 
ovens, to hatch the chickens, which they continue succes- 
sively till the end of May. 

The eggs are first put upon mats in the lower ovens 
wliich are on the ground ; 7000 or srfOO eggs in number, and 
laid only double, one upon another. In the ovens abo\;e 
these lower, the fire is made in long hearths or little channels^ 
liaving some depth to receive >hc fire, from wdiencc the hea^. 
is conveyed into tlic lower ovens before mentioned. The 
eggs which are directly under these lieartlis, lie t!»t:ble one 
upon another ; the rest, as was said, only doubie. At night 
w hen they renew tl>L» fires in the hearths above mentioned, 
tiiey then remove the eggs that wx're directly iinderinost, 
i>ing treble one upon another, in the place of those which 
la}' on the sides only double, and these being m^w roinovcd, 
tlicy lay treble under the hearth, because the heat is tht '‘i* 
greater than on the sides where the eggs are (ftily double. 

'J liesc (‘ggs continue iii the low er ovens fourteen days and 
nights ; afterwards they remove them into tlie upj)er ovens, 
winch are just over the lower. In these, there being now no 
more fiie used, they turn all tfie eggs fqur times everyday or 
twenty -lour hours. Tiie fire* in the upper ovens, when the e^ gs 
are placed in the lower, is thus proportioned : Tlie first day, tiie 
greatest fire. Tlie second, less than the f* st. 1'hc third, 
less again. The fourth, more timn the third. The fifth, h'ss. 
The sixth, more than the fifth. Tlie s(»venth, less. The 
eighth, more. The nintli, w'ithout fire. The tenth, a little 
fire in the morning. 'I'he eleventh, they shut all the holes 
w'ith flax, &c. roakifig no more fire ; for if they should, the 
eggs would break. They take care, that tlie eggs be no 
hotter than the eye of a man, w hen they are laid upon it, can 
w'ell endure. The twenty-first or twenty-second day the 
chickens are hatched, whicli the first d'ay eat not; the second 
they are fetched away by women, who give them corn, &c. 

When the chickens are hatched they put them into tb*e 
low’er ovens, which are covered witli mats. Under the mat« 
is br.ri, to dry the chickens ; and upon the mats straw, for 
the chickens to stand on. 

The master of tlid ovens has a third part of the eggs I'or 
liis cost and pains, out of which he is to make good unto tlse 
ow'iiers, who have two thirds in chickens for their eggs, such 
as may hap[>cn to be spoiled or miscarry. 

. D ^ 



Account of the Tin Mines in ComwnlL Pu Dr. Cunts- 

TOPIIER I^ERRE’I. 

Ti!e stones, from which tin is wrought, arc sometimes 
found a foot or two below the surthce of the earth, but most 
usually between two wails or rocks, and are commonly of an 
iron colour, of little or no affinity with the tin, and lying in a 
vein or load between four and eighteen inches broad. Some- 
times there is a rich and fat metal ; sometimes hungry and 
starved; sometimes nothing but a drossy substance, neither 
purely earth, nor stone, nor metal; but a little resembling 
the rejected cinders of a smith’s forgo ; and where this is 
found the miners judge the metal to be rij)c. 

The pits are 40, 50. or sometimes GO fathoms deep and 
more, 'fhe load being very rich and tgood, above that is 
about 10 fathoms' from the grass ; and below that there is a 
large cavity, containing nothing but air, for many fathoms 
deep. Thiji cavity lies between Hard stoiiy walls, about six 
or nine indies asunder. 

Tin is usJually incorporated with the stone, or is found in it. 
They break every indi\i(Iual stone: and if tin. re he any black- 
ness in the stones, of this black stuff* the tin is [jroduced. 
Sometimes it is as it we re mised w'ith a small gra\dly cartli; 
sometimes white, but jor the mtist ]>ai‘t red, I Voni this earth 
it is easily separated by tiare washing; but from the stone 
not without mndi stamping. This gravelly tin they dis- 
tinguish from that which is gathered from the stones, calling 
it pryan tin, gnd is but about half the ridmess of the other. 
They liave another sort of ore, called muiulic ore. Ihiii'g 
mixed together, the mundic may be easily known by it< 
glittering, yet deej) browiUKK:^ The numdic is said to 
nonrish tlic tin; and yet they say wl.vre imidi mundic is 
found there is little or no tin; and wluiv tliere is little or 
none of that, nuidi and gc'od tin is found. (Icrtain it. is, if 
there In* any imiiulic Jdl in melting tlie tm, it docs it much 
prejudice, making it fess d'.jciile*. For tin witliout it v. iil 
easily bend any way; but mixed with it, becomes very brittle, 
and will crack and break. 

Thi-s imindic seems to be a kind of sulphur. Fire only 
sop:? rates it from the tin, and evaporates it into smoke. 
Little Kjirigs or boughs being set in the chimney, the smoke 
gathers upon them into a suLslance, which tht*y call poison, 
and tiiiikk it is a kin|l of arsenic ; which being put into w ater, 
ea.siiy dissolves, and produces very good vitriol. I'he w’ater 
in wdiicli it is dissolved soon changes small iron rods put into 
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it.* When they burn it to separate it from the tin, it seiiHs 
forth a very loathsome and dangerous stench. 

Besides the fore-mentioned stones, &c. found in tin mines, 
and incorporated with the tin ; there occurs a ajjarj^mivi d 
also with this metal, as it is commonly with lead and 
This appears frequently of a whitish substance ; i>nd 
casts a white froth on the water in washing it. Wliers i'us: 
taken out of the earth it is soft j?nd fattish, but soon e 
grows somewhat liard. The miners call it white spar. 

The Cornish diamonds, so called, lie intermixed with the 
ore, and sometimes on heaps *, some of them large enough to 
have a coat of arms engraven on them ; and aa‘ hard enough 
to cut glass. Some of them are of a transparent t red, and 
have the lustre of a deep ruby. These diamonds seem to 
me to be but a purer, and harder sort of spar ; for they 
are both found together, as on St. Viheent’s rocks near 
Bristol, ^ , 

The working of the oix; is performed in this ipanncr : I'he 
stones, first previously beaten, are brought to the stamping- 
mill. They are so disposed, as that by degrees they are 
washed into a latten-box with holes, into whicll the stampers 
fall : by which means they are beaten pretty small, and by 
the water continually passing through the box, the ore through 
its weight, falls close by the mill, arul.thc parts not metalline, 
which they call causa!ty,»are washed away by the water; 
and thus the first separation is made. They then take tliat 
which falls close by the mill, and so dispose it in the sjp’d 
mill, that the water may once more drive it, to make a better 
separation of the causally. Next they dry it ’in a furnace on 
iron plates, and tlicn grind it very fine in a crazing-mill, with 
stones common in the hills of that country. After this tliey 
rewash it as before, and then dry it a little, and so carry 
to the furnace, called a blowing-house, and there melt and 
east it. 


Hf lied Snow seen at Genoa, By Sty. S.inoTTh 
On St, Joseph’s day, on the mountains called Le I.anghe, 
there fell on tlie white snow, that lay there l^efore, a great 
quantity of red, or if you please, of bloody snow. From which, 
being .squeezed, tliere came a water of the same colour. 



5S leuwrnmof.k's discovehies. 

Observations in Congo. Bg Mjchaxi- Ahqelo de Guattiss — 

In the kingdom of Congo there are serpents 25 feet long, 
which*will swallow at once a whole sheep. The i?)unner of 
taking theiii is I Inis : when they lie to digest w’hat they have 
eaten, they stretch theinstdves out in the sun, which tlie 
blacks set‘ing kill thein.^ And having cut olF tlieir head and 
tail, and cnibowelled them, they eat them ; and usually find 
them as fit as hogs. There are here a great ninnher of ants, 
and so larg(‘, iliat the author reports that being one day ^-ick 
in his bed he was f'orcod to orckn* himself to be cas ried out of 
his room for fear of being devoured by them. As it ollcii 
happens tA those of Angola, wliere may be seen in the morn- 
ing the skeletons of cows devoured by these animals in one 
night. “ 


On the Sirurfitre of Teeth and other. Bones, also of Hair. By 
Jir. ^ l:<roxy Lkl'ivexhokx. 

Havinc5 ^ome time since applied a glass, esteemed a good 
one, to observe the structure of the teeth and other bones, 
they then seemed to consist of globules. But since then, 
having drawn out one of my teeth, and for further observation 
applied better glasses than the former, it has ))Iain]y appeared 
timt the whole tooth was made up»of very snuill, straight, and 
transparent pipes. 600 or 7<K) of these pipes put together 
e\ceed not the thickness of one liair of a man’s bearcl. In 
the teeth of a cow, the same pipes appear somewhat larger, 
and in those of a haddock somew'hut less. 1 have also ul)- 
gerved part of the shin-bone of a calf, six or eight w'ceks old, 
ill which the pipes are less straight than in u tooth ; and 
fometimes there setMued to be several lesser pipes joining 
together, so as to constitute a larger one. 

The grain of ivory ajipears like the fibres or threads of a 
muscle, running ii\ parcels, decussatim, and under and over 
each other reciprocally, and so making up one piece of 
platted work. 

*1 have formerly, also, whli otliers, examined the structure of 
hair; and we agreed that it consisted wholly of globules. 
But not being satisfied without further enquiry, I took the 
hair of my beard after it had been shaved the first, second, 
third, and fourth days, and observed, tKat tlie little ])articles 
which we saw through the common microscopes, which yet 
were very good, ami which appeared round, were indeed 
irregular, and lay very. closely pressed one upon anotlier. Of 
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these particles consist the outer parts or cuticle oi* the hair. 
One of these hairs I niet with, winch seemed rare, being on tlie 
one side convex, on the other somewhat concave, and looking 
like two hairs continuous or growing together. I examined 
the roots of several hairs plucked out of my hand, nostrils, 
eye-lid, eye-brow, Sec. and clearly saw that the whole root, 
except the cuticle, consisted of little strings, which I suppose 
to be veins or vessels, appearing like a common tree with all 
its roots. 


Account of the Sah Sjiriugs^ and Salt’-nfuikinQ at Droitwich. 

Ihj Dr. I'jioMAs *Rasti:ll. 

The depth of the springs is various : some riso*on the top 
of the ground which are not so salt as others those that are 
in the pits we inakp use of are various also. Tlie great pit, 
which is called Upwich pit, is SO feet deep, in wdiich are 
three distinct springs rising in tlip bottom. The pit is about 
10 feet square ; the sides are made with square, elms, jointed 
in at the full length, which 1 suppose is occasioned by the 
saltness of tije ground, which appears to me trf have been a 
bog ; the suriace of it is made of ashes. 

In the great pit at Upwich, we have at once three sorts of 
brine, which we call by the names of first-man, middle-man, 
and last-man ; these sorts being of different strengths. The 
brine is drawn by a pump; that whidi is in the bottom is 
first {lumped out, which is that we call first-man, Sec. A 
quart measure of this brine w^eighs 29 ounces troy, but. of 
distille*! w^atcr only 21^ ounces. This brine fields above a 
fourth part salt ; so that four tuns of brine make above one tun 
of salt. The two other sorts less, or 28 ounces. And the pit 
yields 4-o() bushels of salt {>er day. In the best pit at Nether- 
wicb, a quart of brine weighs 28 ounces and a half ; this pit 
is 18 feet dee|), and four feet broad, and yields as much 
brine every 2I< hours as makes about 40 biisliels salt. 
The worst })it at Nethcrwicli is of the . same breadth and 
de{)th as the former ; a quart of briiic out of which weighs 
27 ounces, and yields us much brine daily as makes about 
30 bushels of salt. 

The vats we boil the brine in arc made of lead, cast into a 
flat plate, five feet and a half long, and three feet over ; then the 
sides and ends beaten up, and a little raised in the middle, w'hieh 
are set iqiuu brick-work, culled ovens, in which is a grate to 
make the Hrc on, and an ash-hole which we call a trunk. In 
some seals are six of these pans, in some five, some four, some 
tlircc, some two. In each of those pans is boili d at a tiine as 

1) G 
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iiiiich brine as makes three pecks of wiiite salt. For clarifying 
the salt we should have little need, were it not for dust acci- 
vientally falling into the brined The briiie'of itself being so clear 
that nqthing can be clearer. For clarifying it we use nothing 
but the whites of eggs ; of which we take a quarter of a white, 
and put it into a gallon or two of brine, which being beaten 
with the hand, lathers as if it were soap, a small quantity of 
which froth put into eaqh vat, raises all the scum, the white 
of one egg clarifying ^0 bushels of salt ; by wliich means our 
salt is as white as any thing can be ; neither has it any ill 
savour, as that salt has that is clarified with l>lood. For 
granulating it we use nothing* at all; for the brine is so 
strong of itself, that unless it be oden stirred, it will make 
salt as large grained as bay-salt. I have boiled brine to a 
candy height, \ind it has produced clods of salt as clear as 
the clearest alum, like Isle of May salt ; ‘so that we are ne- 
cessitated to put a small quantity of rosin into tlie brine, to 
make the grain of the salt ^all. 

Besides thte white salt above spoken of, we have another 
sort, called .clod-salt, which adheres* to the bottoms of the 
vats, and which after the white salt is laded out, is digged up 
with a steel picker. This is the strongest salt 1 have seen, 
and is most used for salting bacon and neats' tongues ; it 
makes the bacon redder than other salt, and makes the fat 
eat firm : if the swina^ are fed with mast, it hardens the fat 
almost us much as if fed with pease, and salted with white 
salt. It is very much used by country-women, to put into 
thtir runnet-pots, esteeming it better for their cheese. 
These clods are used to broil meat with, being laid on coals ; 
but we account it too strong to salt beef with, as it takes 
away too much of its sweetness. There is a tliird sort of 
salt, called knockings, which candies on the stales of the 
Ixirrow, as the brine runs from the salt after it is laded out 
of the vats : this salt is most used for the same purposes as 
the dj;>d salt, though it is not altogether so strong. There is 
also a fourth sort, called scrapmgs, being a coarse sort of salt 
that is mixed with dross and dust, that cleaves to the tops of 
the sides of the vats ; this suit is scraped off the Vats when 
we reach them, that is, when wc take the vats oft’ the fires to 
beat up the bottom ; and is bought by the poor sort of 
people to salt meat with. A fifth sort is pigeon salt ; which 
IS nothing but the brine running out through the crack of 
a vat, and hardens to a clod on the bittside over the fire* 
Lastly, the salt loswes are the finest of the white salt, tlic 
grain of which is made son^ething finer than ordinary, that it 
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n)av the better adhere together, which is done by adding A 
little morie rosin, and is beaten ii|;ito the barrows when it is 
laded out of the vat. 

Our salt is not so apt to* dissolve as Cheshire salt, Nor as 
that salt that is made by dissolving bay-*salt and clarifying it, 
which is called salt upon salt, as appears by our long keeping 
it \Vithout any fire. 


Letter of Mr, LEVWKNiinEK^ containing an Account of the 
Numbers of Animah in Metis of Fish, 

Viewing the melt of a live cod fish, I found the juices 
which ran from it full of small live animals, incessantly 
moving to and fro. I have also viewed the melt of pikes or 
jacks, and found an incredible nmnber of small animals and 
I judge that there were at least 10,0(>0 of 'these creatures in 
the size of a small sand. These, w^ere smaller than those I 
observed in beasts, but their tails longer and thinner. 

How vast and almost incredible the number of these crea- 
tures is, you may somewhat the better conceive'by the cal- 
culation which 1 have hereunto annexed. I have formerly 
said that in a quantity of the juice of the melt of a male 
cod-fish, of the size of a small sand, there are contained more 
tlian 10,000 small living creatures witl;^ long tails ; and con- 
sidering how many such qimntities, viz, of the size of a sand, 
might be contained in the whole melt, I wes of opinion, that 
the melt of one single cod- fish contained nior? living animajs 
than there were living men at one lime upon the face of the 
eartli. 


An Account of Ohey-hote^ and several other Subterraneous 
Grottos and Caverns in Mendip-hiUs. Bg Mr, ./o//.V 
BEJifMOSTt Jun, 

On the south side of Mendm-hills, within a mile of Wells, 
is a famous grotto, known by tne name of Okey-holo, much 
resorted to by travellers. 

At first entering this vault, you go upon a level : but 
advancing farther into it, you find the way rocky and uneven, 
sometimes ascending and sometimes descending. The roof 
in the highest part is about eight fathoms from the fioor, and 
in some places it is low that a man must stoop to pass 
through. Its widtli is also various ; in sqme parts it is about 
five or six fathoms, in otlicrs not above one or two ; it extends 
its<*lf in lengtli abiUit ^0 yards. 



At tlio farther part of this cavern there rises a good stream 
of water, large enough to ^Irive a mill, whidi j)asses all along 
one side of the cavern, and at length slides down about six or 
eighth fatiiorns between the rocks, and tln^i pressing through 
the cleils of them, discharges itself into a valley. This river 
within the cavern is well stored with eels, and has some 
trouts in it, which must of necessity have been engendered 
there, and not come frtAn without, there being so great a I’all 
near the entrance. In a dry summer 1 ha\e seen a number 
of frogs all along tlie cavern, to the farthest part of it, and 
other little animals in sonietsmall cisterns )f water there. 
Ik'fore arriving at the middle of this vault, you find a bed of 
very fine .sand, wiiich is much used by artists to cast metals 
in. On the i*oof, at certain places, hang multitudes of bats, 
as usual in all caverns whose entranci;, is upon a level, or 
somewhat asceudhig or descending. 

'J'lie next cavern of noty lies about five miles from this, on 
tlie south-wfst part of Mendip-hills, near a plaee called ('hed* 
der, famous /<>r cheese ; from this jdacc you may [lass up a 
narrow vaKey about a mile in length, being bomuled with 
precipitous rocks on the cast and wc^t, some of a very con- 
siderable lieigiit. '1\) enter into this cavern, before you reiicli 
halfway tins valley, you must aseend about l.> fathoms on 
those rocks wliich bojmd it to tlie east. This cavern is imt 
erf so large extent as (he former, neither lias it an\ thing pe- 
culiar in it. These two caverns liave no eonnminication 
with the mines. 

It is generally observed, that wdierever mines of lead-ore 
are, there caverns of various kinds and situations are found. 
The most consi<lerable in Mendip-liills is a cavern in a liill 
called Lamb. First a perpendicular shaft descends about 
]() fathoms, then you come into a leading vault, whieli ex- 
L*nds itself in length about 4*0 fathoms ; it runs not on a 
level, but descending, so that when you come to tlie end of 
it you are fathoms deep by a perpendicular line : the floor 
of it is full of loose* rocks; its roof is firiuly vaulted with 
lime-stone rocks, having flov\ers of all colours hanging from 
tTiem, which present a most beautiful object to the eye, 
beiiTig abvays kept moist by the distilling waters In some 
parts the roof is about five fathoms in height, in others so 
low that a man has much ado to pass by creeping ; the 
w idtli is mostly about three fathoms. • This cavern crosses 
in any veins ol‘ ore. About its middle, on the east side, lies 
a narrow pusss:ige into another cavern, whicJi runs betweeu 
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40 ai/cl 50 futhoins ii) length. At the end of' the first euvern* 
there opens another large one. , 

1 have been in many other caverns uppn Mendip-hills. 
The frefjuenry of caverns on those liills nuiy be easily gueSsed 
at, by the frequency of swallow-pits, which occur there in all 
parts, and are made by the falling in of the roofs of caverns ; 
some ot these fiifs being of a large extent, and very det j) ; 
and sometimes our miners, sinking iif the bottom of these 
swallows, have found oaKs 15 fathoms deep in the earth. 


An^ Acroinit of screral CHrioua Discoveries about the Internal 
I’ejcturc of the Flesh of Muscles^ if stramje H/vtion^ in the 
I' ins, and the Munju'}' (f the Froduetiou of dw Shells of 
Oj/sters, Sfc. Dy I/::L'fn-s/iot:K. 

boiiMKUi.Y I have stated, that musculohs flesh, viewed 
with an ordinary microscope, I conceived them to be com- 
posed of globules. I DOW find that they are not glqbules but 
nnipies. 1 or on examining beef innscles, I found them to 
be made up of small strings lying close joined togfether one 
by another ; which were so small that 5 j of them, laid one 
by another, would not make the breadth of the ii.d part of 
an incii, and if supposed a 20th. leaving tv»o for the thickness 
of the membrane that inclose them, tbei;^' will he fouiKl 1000 
of sucIj strings lying one byantUlur to make the breadth of 
an inch, and consequently IjCK/DjOGO of them in asijuare inch. 

In some of niy late observations 1 took notice, that about. 
UK) of these muscular strings lying by eaeh^ other were 
wrapped round, and enclosed wu'th a membrane, which made 
a muscular chord. At another time 1 observed in the mus- 
cles of an ox’s tongue three such muscular chords, each en- 
wrapped with its distinct membrane, whose ends when cut 
across would be covered by a sand no larger tnan the lOOth 
part of an inch i whence we may conceive there may be 
about 5000 of .sucTi muscular chords in a sqii;jre inch. 

I took the season when oysters came lo us in a short lime 
from Kngland, and observed, wdth admiration, what an extra- 
ordinary motion the beard of the oyster made; and altllougn* 

I took some very minute parts of it, many of w hich would 
not togetlicr make out the size of a sand, yet these parts, so 
broken, bad such a motion as was inconceivable ; for 1 ima- 
gined that such a sinalbpart represented to me a shrinq) witk 
its continual moving pattens, and otliers like a lobster. And 
one might have sworn that it was no part oV the heard «)f the 
oyster, but an animal of itself, notwithslundiirg tlie contrary 
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appeared ; for such a part of the beard iimde no )>rogrbssive 
motion, and remained in its motion lying in one place so long 
time, that when my sight failed me with looking, I was forced 
to feave it ; and besides the fibres, which in sO small a part 
seemed pattens or paws, had the same motion with the parts 
of the whole beard. 

1 observed the shell of an oyster, and found it all made up 
of plates laid in great numbers one over another, ahvays 
larger and larger ; so that the increase of the oyster shell is 
caused by the addition of a new lamen or plate in tn^ shell • 
which last new made plate^ exceeds the rest in magnitude. 
These laminae seem to be made up of. sfnall pipes, whiyh are 
much interwoven But that which gave me most satistaction 
was, tliat when each of these laminie was arrived at its full 
size, then from the small pipes of the limiina; were put forth 
minute laminae, which are not white like the rest, but of a 
brown colour, and constituted of globules. 

DescripHon of a monstrous Animal cast out of ilif* Stotnnvh by 
VomiU By Dr. LisTER^ of YorL 
The patient imagined he drank it the last summer in pond- 
\vater. This is certain, he had about his stomach and right 
side a most exquisite and tormenting pain, for at least four 
months last past, which many^times ibre^v him into horrors 
and chilness, ague-like ; and, indeed, when ho vomited this 
up, he was the sickest man I ever saw not to die ; he also 
•voided blood by stool several days, and now I believe he will 
recover, though his pains are not wholly ceased. 

This animal was about four inches long, and in the thickest 
place three inches about ; it had three fins of a side, all near 
the head, and the upper pair most exai’tly and elegantly 
. figured, as is described ; all these fins were thick ami liesliy'; 
but the forked tail was finny and transparent, and to be ex- 
tended ; it was placed horizontally, not as that of most, if not 
all, small fish, and qven newts and t-jdpolcs, in which parti- 
cular it differs from them all, as well as in the fleshiness of 
•the tins. 
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VfMrijjtion of Pm~parh Hole, Gloucestershire, CommuriU 
cated hy Sir Robert Soutuwel. 

'I'll Ell E is a place in Gloucestershire called Pen-park, 
about tliree miles troin Bristol, and above three from the 
Severn, wherein some minors for lead discovering ii large 
hole in the earth, one Captain Sturmy, a warm inquisitive 
seaman, who has written a large folio on Navigation, would 
licetls descend, and his narrative was as follows : — 

On the of July, 1669, 1 descended by ropes aflixed at 
the top of an old kad-ore pit, fj*ur iathonis almost perpendi- 
cular, and irom thence three fathoms more oldiqiicly, between 
t’.vo great rocks, where 1 found the mouth of this Spacious 
place, I’roni which a miner and myself lowered ourselves by 
r{q)es, *23 futiionis perpendicular, into a very large place, 
wiiich resembled to us the form of a hdrse-shoe ; for we 
stuck lighted candles all the way we went, to discover what 
we could find rcMuarkable. * At kngtl* we came t 9 a river or 
great water, which 1 found to be fathoms broad, and tight 
fathoms deep. As we were walking by this river, latboins 
under ground, we discovered a great hollowmcss in a rock, 
some bu feet above us, so tliat 1 got a ladder down to us, and 
the miner v\ eut up the ladder to that place, and w'alked into 
it about 70 paces, till he just lost sigJjit of me, aud from 
thence cheerlully called to* me, and told me he had found 
what he looked for, a rich mine. 

Here are abumlance of strange places, the flooring being a 
kind of a white stone, enan>ellcd with Jcad^orc, and the 
pendant rocks were glazed v\dth saltpetre, which distilled 
upon them from above, and time had petrified After some 
hours’ stay there we af-ceiided without much Imrt, cxgcj.t 
scratching ourselves by climbing the sharp rocks. But lor, 
lour days after my relum 1 was troubled witli a violciit head- 
ache, which 1 impute to my being in that vault. 

t’ajitain Sturmy failing from bis head-ache, into a fever, ai d 
dying; what from his death, and the opinion of an evii spiiit, 
nobody was willing to have any more to do witli the said iioie, 
from that time to this. 

i'iut C aptain C ollijis, comniaiukT of the Merlin yr.eht, 
coming to the Severn, and visiting Sir Ilobert Soulhwcl near 
Kingr(.ad, Sir Uobert toid him bow the story of this hole bad 
uni used the country ; and that the narrative had fornicriy 
been sent to his Majesty and the Royal Society ; and that 
there wanted only some courage to hiid out the bottom of it. 
The Captain resolved to adventure, fuul on the Ibth and U tli 
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*()f September, 1682, he took several of his men, witli ropes 
and tackling fitting to descend, with lines to ’measure any 
length or depth, also with candles, torches, and a speaking- 
triiiiTpct. What he found does much lessen the credit and 
terror of this hole, as will appear by the figure he took 
thereof, and the description following : — 

It is down the tunnel from the superficies to the opening of 
tlie cavity less than ^i/yards. Then the hole spreading into 
an irregular oblong figure, is in the greatest length 75 j^ards, 
and in the greatest breadth 41 yards ; from the highest part 
of the roof to tlie water was» then 1 9 yards ; the water was 
now in a pool, at the north end, being the deepest part : it 
was in length 27 yards, in breadth 12, and only five yards 
and a half^leep; two rocks appeared above the water all 
covered with mud, but the water was s^x'et and good ; there 
was a large circle of mud round the pool, and far up tt)wai tis 
the south end, which slmwed that the w^ater has at other 
times heci\six yards higher than tit present. 

'J'he tunnel or passage down was somewliat oblique, very 
ragged ami rocky; in some places it was two yards wide, and 
in some tlirec or four, but nothing observable therein, save hert? 
and there some of that spar which usually attends the mines 
of lead ore. In the way, 30 yards down, there runs in, 
southward, a passag;^ of 29 yards in length, parallel to the 
superficies above ; it w'as two or three yards high, and com- 
monly as broad, and alike rocky as the tunnel, wdth s(une ap- 
f>c*arances of spar, but nothing else in it exet^pt a few^ bats. 
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The cavity below was in like manner rocky, and very irre- 
gular : the candles and torches biA-nt clear, so as to discover 
the whole extent thereof ; nor was the air any thing offensive. 

The three men that went down the first day staid t)elow 
two hours and a half. The next day the captain went down 
with seven or eight men, who staid below for an hour, and 
observed all things. 

The bottom of this hole, where the land-waters gather, is 
59 yards down from the superficies of the earth, and by 
good calculation the same bottom is 20 yards above the 
highest rising of the Severn, an’d lies into the land about three 
miles distant from it. 

The profile of the concave in Pen-park^ before described : 
— a is the superficies of the earth ; b the lead* Ore pit ; e the 
tunnel or passage down ; d the long gallery ; e the concave 
or cell ; f the upper edge of the mud ; g tivo small rocks 
that appear above the water ; h the upper part of the water ; ^ 
t the bottom of the water.* > 


The Anatomy of a RcUtleSnake. dissected by Pdjvard Tysok ^ — 

The snake dissected w'as lour feet five inches long; the* 
girt of the body in the largest-^place, ‘‘which was the middle, 
was six inches and a half; the girt about the neck three 
inches ; near the rattle two inches ; the head flat on the top, 
ns is the viper, and by the protuberance of the maxillae some- 
what representing the head of a bearded arrow; at the 
extremity of it were the nostrils ; between them and the eyes, 
but somewhat lower, were two other orifices, which 1 took fur 
the ears, but afterwards found, they only led into a bone that 
had a pretty lai’ge cavity, but no perfonition. Vipers have 
not these orifices in the head; and Charas says they hear by 
the nostrils ; and that to them run not only the olfactory but 
auditory nerves also. The eye was roipid, about one fourth of 
an inch in dianic?ter; in colour, the make of the pupil, and other 
respects, like a viper’s, as indeed, except in the rattle, was the 
whole external shape of this animal. There was a large 
scale jetting over the eye, which seemed to serve as a pal- 
pehra for defcndhigJt from anything fkllipg on it; but 1 
could not perceive it was capable of clbshig, although inwards 
it seemed to have a membrana nictitans> which removes any 
dust that might adhere to the eye. « 

The scales on tl\e head were the smallest of any ; those on 
the back larger, and so proportionnbly greater to the largest 
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part of the body ; and so uiniinushing thence again to the 
setting on of the rattle ; all in figure somewhat resembling 
parsnip s cds. 'Fhcir colour various ; the scales on the back 
had an edged rising in the middle, which was still less protu- 
berant as they grew nearer the sides, where they were flat. 

'fhe belly seemed flat, covered with long scales of a yel- 
lowish colour, speckled J>lack. From the neck to the anus 
we nimibcrcd Kj*^ ; beyond the anus were two half scales ; 
thence 19 whole scales of a black lead colour with yellowish 
edges ; from thence to the rattle six orders or rows of smaller 
scales of the same colour. • 

To the last vertebra of the tail was fastened the rattle ; in 
our subject there were but five, but some others seemed to 
be broken off. That next the tail was of a 
lead-colour, the otjicrs of a cineritious.» It is 
well described by Dr. Grew, who sa} s, “ they 
are very hollow, thin, hard; and drjr bones, and 
therefore vfry brittle, almost like glass, and 
very soriorqus. They are all very nearly of the 
same bulk, and of the self-same figure, most 

like the os sacrum of a man; for although 
the last of them only seems to have a rigid 
tail, or epiphysis adjoined to it, yet have every 
one of^hem the .like: so that the tail of every 
uppermost bone runs within two of the bones 
below it: by which artifice they have not only 
a movable coherence, but also make a more 
• multiplied sound, each bone bitting against 
two others at the same time. 

The first figure exhibits a single rattle, 
M'hich has three joints : the first and largest apjjcars when 
conjoined with others ; the two others serve for the listening 
on the succeeding rattle, and are covered by them. 

The second shows the five rattles as joined together. 




0/i Animal Power, lit/ A. Borellt. 

The author first gives an exact description of a muscle, 
whicii within its tendinous or nervous membrane contains 
several small bundles of fibres, which constitute an hexagonal 
i^qiiare, or triangular prism ; the fibres themselves in each 
prism being parallel, and variously connected to each other ; 
the microscopical appearance of a single fibre representing a 
cylinder, not hollow like a reed, but full of a spongy pith like 
elder. He gives an account of the several species of muscles, 
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from the position of their fibres, and asserts their prope^^ 
action to be contraction. Pie confutes the common opinion, 
that nature with a very small force lifts up the greatest 
weights, the contrary being demonstrated, that the power 
exceeds the weight of the limbs that are liiled up by it 100 
or 1(X)0 times. 

lie gives us, likewise, an account of the wonderful structure 
of the back-bone, to the cartilages df which he attributes a 
greater force than to all the muscles that contract it, as^s 
evident from this proposition : that if a porter carry on his 
back a weight of PiOlb., the power nature exercises by the 
cartilages of the vertebne, and the musculi extensores of the 
back, is equal to the force of Si5,5S5lb. ; that of tha muscles 
alone he computes to be fi40ilb ; and observes^, that the re- 
tention of a joint str, etched out is not from the tonical action 
of antii^gonist muscles. • 

Plence he goes on to deliver the various postures of an 
animal, which he does by assigning his centre of gravity in 
all his possible positions. As in a man stretched out at 
length, the centre is bctw’een the nates and pub^s. That a 
man cannot well stand on one heel, or tip of a toe, because 
in these cases the line of direction falls without his basis, 6:c. 

That though birds have two feet, yet they neither walk 
nor stand the same way as a man ; njuch depends on the 
different structure of their joints. For, 1 . they differ in the 
number of the bones. 'L In the form. Ji. In the distribution 
and make of their muscles. 4. In the joints themselves. , 

He demonstrates the manner how a bird when sleeping 
sits firm on a twig, though the muscles are then inactive ; 
namely, by a stiong constriction of its claws, and, conse- 
quently, a firm comprehension of that twig, necessarily and 
mechanically resulting from the gravity of the bird, and the 
shortness of the tendons of those muscles that contract the 
claws. 

That quadrupeds cannot stand in thpir natural prone 
position on one or two feet, because th'c centre of gravity and 
its line of propension cannot fall in either, or between both. 

He shows the art of skating upon ice, as also how progres- 
sion in quadrupeds is performed, and likewise leaping, in 
which the vis motiva is to the weight of the body as S2900 is 
to one. That in leaping according to a line inclined to the 
horizon, at oblique angles, the line described by the centre 
of gravity shall be a curve parabola, as being compounded of 
the straight uniform motion forward, and the accelerated 
descent of the heavy body. Next he gives an exact account 
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6f flying, the main stress of wliicb is in the largeness of the 
muscles that move the wir^s, the potentia of which exceeds 
the weight of the bird 10,000 times; with many more curious 
particulars about their several ways of flying. 

He describes the action of swimnung, and how fishes 
change their specifled gravity on occasion, by the compression 
and Slatation of tlie air contained in their air-bladders, per- 
formed by the many add strong muscles about their bellies. 
Hb assigns the reason why roan does not swim by instinct as 
well as other animals, to be chiefly on account of the gravity 
of the head so much exceeding the proportion of that of the 
rest of the body. 

In the second part the author describes the mechanical 
mode, and ii^signs the immediate cause, by which the con- 
traction of the muscles is performed. , 

Concluding that the muscles are contracted from the infla- 
tion of their fibres by adventitious bodies, as it were by 
wedges ; ai\d having refused an incorporeal natural faculty 
for the immediate mover, as also any aiirial substance, and 
rejected the blood filling the pores of the muscles, together 
with the manner by which moistened ropes are contracted, 
he infers, that the ebullition, caused in the muscles by the 
concurrence of the blood and succus nerveus, is the imme- 
diate cause of the imumescence and contraction, which he 
conflrms and illustrate by arguments and experiments. 

He next gives an account of the internal motions of the 
fluids of the body, as of the circulation of the blood ; de- 
scribing the muscular structure of the heart, and showing 
how it differs from other muscles by the wonderful texture 
of its fibres. > 

He at last infers that the moving faculty of the heart ex- 
ceeds the resistance of the whole blood jn the arteries, and 
hf the ligaments that hinder their dilatation, which is greater 
than the force of a weight of 180,000. 

* He ascribes respiration wholly to the muscles that enlarge 
the thorax, viz. tlie intercostals and the diaphragm, together 
with the weight and elasticity of the air. The nianner, by 
drawirfg up the circumference ot the ribs towards the throat, 
by directions that make acute angles with the plains of the 
ribs. The structure of the thorax' in the tortoise, he observes, 
is remarkable, therii being no c.ivided ribs, but one Continued 
bony arch, and no diaphragm ; and instead of lungs, two long 
bladders, containing also the blood-vessels. These ba^s are 
not alternately fillAI and emptied, but constantly remain full 
of air, wJjicIi is not renewed in them but partially, by the 
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external iiutscles that stick to the skin, which when inactive* 
make a hollow sinus, but contracted a plane* 


A Discourse rend before the Bmfol Society^ concerning the 
jointed Worm. By Ebivard Tysov 

I SHALL begin with the jointed worm ; and shall discriminate 
this from all other sorts of worms. A<nd the first is, its being 
fiat; henc^ called lunibricus latus, and by Hippocrates, 
raivta, i. e. fascia, and in English, the tape^worm. 'This 
flatness of the body suificienUy distinguishes it from the 
others, which are usually bred in the bouy ; which are either 
short and small, and then called ascarides, or longer, as the 
tcTctcs. Nor is there any out of the body that I know of, 
that are thus fiat. 

Jn one 1 have by nie 24 feet long, about fu^e joints make an 
inch ; whereas the latter joints here are above an inch long ; 
hut in some I have taken^out of dogs, there were SO or 40, 
sometimes above 60 annuli, which, towards the head, make 
up but the length of an inch ; whereas towards thewtail six or 
seven joints equalled that measure, and sometimes three ; so 
that gra<iuu]ly the joints seem to increase, both in length 
and breadth, as they approach the tail. 

As to the length of this worm, it is sometimes as long as 
all the bowels;. not that it lies extendi straight the length 
of the guts, as those might think, who fondly imagined it was 
nothing else but a imicous skin, or spolium of the same : but 
it lies convoluted in several places; so that it often vastly 
exceeds the whole length of the intestines' themselves* 
Phiterus observed one 40 feet long ; and Pliny says, they are 
sometimes 300 feet or more. Thaddseus Dunus saw voided 
by a woman one piece of this worm five yards long ; and 
another, above 20 yards long. Yet in neither could he ob-* 
servo either the head or the tail. But \vhat Glaus Borrichius 
tells us is remarkable ; that a patient of his, in a year’s time, 
has voided 800 feet of this sort of worm, but in several 
pieces ; and that 200 feet of it he kept by him ; and that 
hitherto he not met with the head. For the patient* 
observed, thi^, always in the voiding it, he perceived it break 
off; that he hos not yet come to the end ; end still goes on 
voiding the same. Which 1 could parallel with an inst^ce 
of a person, once my patient, who has voided vast quantities 
of this worm, for several years together; but in several 
pieces, 2, 3, 4, 6, or more yanis long ; but all put together, 
would much exceed the length of that of Borrichius. Tqlpius 
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• says he showed, in the Anatomy Theatre, 4?0 yards of this 
worm ; which was voided by one in two days’ time. However, 
I quoation whether all tliose pieces which are voided by the 
saiiko person may be always reputed parts of the same worm, 
or of different. Yet this is undeniable, and must be al- 
lowed, that this worm is amazingly long, which plainly appears 
even by those pieces w<$ see of them ; for, besides the instances 
already given, Simon •Schultzius mentions one seven yards 
long, and another nine yard«i. Cliisius tells us, that the Duke 
of Austria’s cook voided pieces of this worm, 6, J2, and 15 
yards long. Jacobus Oethqgus measured one 18 yards long. 
Alexander Camerarius has seen them above 20 y ards long. 
In the [^dace at Tiguu is kept the Hgure of one 18 feet lohg : 
and abundapee of more instances 1 could give were it needful. 



But I shall describe that piece of one I have by me, voided 
by a young hian about 20 years of age, on the use ot an 
emulsion of the cold seeds, who plainly perceived it alive, 
and to move ; and having put it in a wide mouthed-glass, it 
often cndcav cured by raising its body to get out ; but the 
^cold water into which it was put aftei wards soon killed it. 
I measured it and found it 24 feet, or eight yards long. In 
it I numbei ed 507 joints. Its colour w as extreme white, being 
turgid with chyle ; its body flat, about the thickness of half a 
crown, where thickest ; and the joints towards the tail about 
t>ne folirth of an inch broad ; those towards the ^ '«id about one 
fourth as broad as those towards the tail, anci * the joints 
were not one fourth of an inch long, whereas those at the tuii 
were a full inch long, and something more ; and from the head 
they seemed gradually to increase in length. The joints much 
of a wideness thioughout; and the jetting edges of the ^rmer 
over the latter usdally plain and even ; unless w here the con- 
traction of the body had rendered tliem a little crimple^i 
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'rtw ffgU Wbifth i^lke t m; itlibvl lihy sp^tdi, pro-^ 

lu^erafices, or iiny remarkaU4» win^h might distiogubh 
them, or be obeerved> onty a smooth eurfaee ; but about the 
middle of the edges of ea^ Joint I observed a protiibenftiiig ' 
orifice, viifich would tasfiy enough admit a hon bristle, and 
*was open, and apparent to the na^ ejre. These orifices 
^ li^re placed fbr the most part aiterilHIW, in one Joiht on the 
right side, in the following on the But sometimes I 
nave observed them in two, more seldom in three 'spcceecfing 
» Joints of the same side; but never in one Joint #0re4han 
once. These orifices } take atopresent fbr so many thbuths, 
^iQut since I have here mentioned of what length they have 
beAr observed in man, 1 shal! also add how long those were I 
have seen in dogs* For though they ar#to be me t with enly 
in the animal kingdqm , yq{ in abundance of the subjects of 
this, and those too of different bpecieS, they are very frequent ; 
*1n fishes, as tn tlte pike, whitings, bleaks, crabs, ^herrhi|^ dc. 
and tqwn this score sometimes they prove a great ^daMa;^ to 
the merclumi% as Flaterus observes, they being fiarced to 
throw them away* In bleaks in the summer^tThiey if you 
open those that lean and tumble on the water, from the tor« 
meat they feel witliin, you almost constantly meet with Uiu 
worm, which is a thing well known to the watermen* In 
oxen often tliey are observed likewise, not so moeh m cakes ; 
but in dogswery frequently f which llaterus makes to be 
anotb^i* aorr^ dm taenia, and calls it ligula. Shtion Schulb* 
zius mentioi^ a lip^dog that in a shorr time voided ni^ 
yards of this worm in several pieces^ 

1 have oftentimes here seen dietniyself, butkhalt mentim 
those only 1 found in dissection ; as i met with the first tieffl 
two* There was indeed anodier piece, which 1 mily 
broken oif finom one of die fomer, because here bodi oxtrem^ 
were pretty Jarge, and the Joints througluqit proporibnaM|y| 
kmg* , But in the two others the dispropordoii was ver^ 
renmkablp; ibr besides observing here mel^»heada"lhk 
beset with hairs or smatt spfi:e% whicM shall afterward^ 
scnbei,l4Qok notice that this'extreme, if enicndad, was ; 
slend«rjl a little oontracled, the ioiiita^.^ 

small, 4mt Cjwere acarcjo^ diacprnible by the n«ibd j 
butvdim'e (lemnd better dtstmgMisb them, between 
40 the length of an inch ; but tewardiljpPth^nn 
b» laib in one ibur, in {be otber^abc 

.one of these wbrms was soasoely a WVii 
pti Slot and a half* * f * • . ^ 
dc^^l since ^ 
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VUb just the same head, but about five feet long ; towards the 
in this 60 joints sc'srcely made an incli, but at the tail 
about three equaled that space ; and the joints here were 
aboitt a quarter of un inch broad ; and in the sides of the 
joints in this, I plainly perceived those orifices I HI present 
call die mouths. ^ 

Letter from Mr. AntuSny Levwbnuoss^ of Ddfr concerning 
like A^[fpearances of seoertd Woods^ am tAei> VeeeeU* 

I SENU j^u here some obseivations on wood. Bdp^fig. 1») 
is a part or the circumference of on oak or aril tree, drc. being, 
of IS yesCrs* growth, and tliorefore having 18 rings, one for oadu 


jirear; Uiat which 
IS made the last 
year being al- ’ 
ways the great- 
est, though not 




'vV 


or less fruitful. .. . .1 w ^ 

The pieces described iu the following figures are such as E 
in the 15th ring, and sometimes not so large; yet from^such 
a part I doubt not but the constitution of the wholi^lree 
sufiiciently' be understood. 

When a tree is sawed across, and afterwards planed very 
fiUQOth, We see lines, as it were, drawn from the cendre^ A* 
sad, reaching to the circumference B; tltese ^re vc8S((ls 
which carry the sap to the bark ; os by the adjoined figuril^s 
will appear. 

* In fig. 2. A B CP ahows a piece of o^c, which observed ia 
^ microscope was thus drawn from a piece of wood as liug^ aj 

i . ^ ‘ ^ 
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II. r F igrje dEle sepomi^ons of di^j^owth ^ one yeah Vot 
«hen t|)e growth $tops» the wood*^> 0 omes Hrm and thh^; 
and ia supphod ^th niany smalt vessels, such as ar^ hard^ to 
l^^distii^ished^'^and therefore ^pear brown vsm\ot 
stTeak& Between the said FF, FF, is comprehended t&i 
thickness of wood which has been adekd to the circumference ^ 
of a tree^ by a year's growtii. The .wood has five sorts of vessels,, 
v!z« Thrbe sorts going upwards^and two lying horiaontally* 
BE £ denote large ascending vessels mode every year in the 
Hrpod m the spring, when it begins to grow* 

'Alt Inese ascending vessels m the aforesaid piece of tvhdd, 
whj<^ is about of a square inch, are 1 guess about !2(^000» 
Hence in an oak-free of four feet diameter are S^OOmQUons 
of ascending vessels, and in one of one foot there are ^SOO 
millions of vessels. ^ if we suppose 10 of these great and 
small vessels in a day to cany up one drop of water, and that 
100 of these drops make one cumc inch, there will be 20^,000 
cubic inches. , ^ 

These foreihentioncd uprising vessels empty constant^ 
their sap into an incredible number of vessels,^ which lie 
horiaon^Iy in the bod^ of the tree, to cause a continual 
groAvth in thickness. Fig. 2., G G G, are a sort of vessels 
which run horizontal, beginning from the pitli of the tree, but 


eir rise from the as- 
jpy. a. 



afterwards in great numbers takii 
feh^pg tcssels. 

Is jt little piece of 
black Maurims ebony wood, 
and this little piece of wood, 
whefehn arc shown about 1100 
rising vessels, is no larger than 
ah ordinary f^ain of sand. 

Fig. 4. 18 a piece of palm- 
Wooa ; and though I exantined 
a great dc^ of », I could find 

little difierence in the several parts, and therefore I have 

here contented myselt with de^ 

sdribmaf g smaller nortion, It 
' ' ■ 

•ljB(’ger» ‘J*"' ' 

<Srcuni. 

whfeb to ontwjffd 4pp«uwt%o-{& «i<>oth 

• IS 2 




pies^oF 
ferWicc A# 
tho lind of d). 
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and shilling, though for the most part it is made of extremely 



as near as possible* GG6G are the vessels of which the in- 
nermost part^ of the straw are made ; these vessels are fouri 
five, and six sided, according as tliey come to fit themselves. 
H H H are other vessels which run in between the fore- 
mentioned ones, and are beset round with small vessels. Iq 
these vessels 1 have seen the sap sink down suddenly at the 
time of the growing of the straw, when at the same time I 
saw the sap rise up m the Vessels GG, which sap was made 
mostly of globules ; and when the globides came to pass the 
valves, where the vessels were narrowest, these globiues then 
changed into the form ^cones. till they obtained a larger 
room, and then they rJtdBl thcw former globular shape. . 

A Con^ture on under Currents at the tdirntis Mouth and other 
Places^ By Thomas Smitiu 
At the Straits, there is a vast draught of water poured 
continually out of the Atlantic into the Mediterranean ; the 
mouth or entrance of which between Cape Spartel or Sprat, 
as the seamen call it, and Cape Trafalgar, may be near seven 
leagues wide, the current setting strong into it, and not losing 
its force till it runs as far as Malaga, which is al^ut 20 leagues 
within the Straits. By the benefit of this current, thoui^ 
the wind be contrary^ if it does not overblow, shipa easuv 

£ nr ii\jto the Gu^ as they term the narrow mssage, which is 
»ut 20 miles in length. At the end of which are two 
lowni^ Gibraltar on the coast of Spain, which gives denomin- 
ptioii to the strait, and Ceuta on the Barbary coast ; at which 
idnces Hercules is supposed to have set up bis pillars* What 
becomes of this great qufintity of water poured in thii^ way; 
and of that which .nms iVom we Euxine into the Bosphorus 
end Propontis, ana carried at last throng the Hellespont 
into the Aegean or Archipelago, is a curious xpecu!a1^ion, and 
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has exercised the ingenuitj of phUosophea's and imwgaiore . 
For there is no sensible rising of ebb water all dong the 
bacy coast, even down to Alexandria, tlieland beyond Tr^oli, 
and that of Egypt lying very low> and easily to he o\erflowed. 
They observe, indeed, that the water rises three feet or three 
feet and a hdf in tlie Gulf of Venice, and as much, or very 
near as much, all along the river of Genoa, as far as the river 
ArnO ; but this rather adds to the wonder. 

1 here omit tq speak at lafge of the several hyimtheses 
which have been invented to solve this difficulty ; such as sub* 
terraneous vents, cavities, and ihdraughts, exhalations by the 
sun-beams, the running out of the water on the African side, 
gs if there were a kind of circular motion of tne water. My 
conjecture is, that there is an under-current, by which. as 
great a quantity of water is carried out as ^comes fiowing in. 
To confirm wlucli, besides what might be said about the 
difference of tides in the offing, and at the shore in the 
Downs, which nepessarily Supposes an under-current, 1 shall 
present you with an instance of the like nature in^the Baltic 
sound, as I received it from an able seaman, who was at the 
making of the trial. He told me, that being there in one of 
Uie king’s frigates, they went with their pinnace into the 
mid stream, and were carried viole|^y by the current t that 
soon after tliey sunk a bucket wii|pi<)srge cannonball, ton 
certain depth of water, which gave cjieck to the boat’s motion, 
and sinking it still lower and lower, the boat was driven 
ahead to windward against the upper current : the current 
alofV, as he added, not being fi)ur or five fatlipm deep, and 
that the lower the bucket was let fall, they found the undei 
current tlie stronger. 


0/ th^ Pofes in i/te Skin of the Hand^ awd JFW. 

Nm* Gnjsw, 

The pores In the hands and feet are very remarlmble ; 
bodi ip respec't of their position and tHeir amplitude. Vot if 
any one will but take the pains, %yth an indifferent glass, to 
survey the palm of his hand very well washed with a ball, 
he may perceive innumerable little ridges, of equal size and 
distance, and every where running parallel to each otlier. 
And especially on thejOnds and first joints of the fingers and 
thumb, on the top of the ball, and near the root of the thumb 
H little above the wrist. In all which nyicesi they are very 
regularly disposed into' spherical triangles and ellipses. On 
these ridges stand the pores, all in even rows, ancf cf iui*h a 
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magnitude, as to be visible to a good eye, without a glass. 
But being viewed witii one» every pore looks like a little 
fountain, and the sweat may be seen to stand therein, as 
clear as rock-watcr, and often as it is wiped off, to spring up 
within them again. 

Wliat nature intends in the position of these ridges, is, 
that they may the better $uit with the use and motion of the 
liund t those of the lower side of every triangle, to the bending 
in or clutching of the fingers ; and those of the other two 
sides, and of tlie ellipses, to the pressure of the hand or 
fingers’ ends against any bod^, requiring them to yield to the 
ri^ht and left. On these ridges the pores are very prOvi- 
tlcntl} pfcicod, and not in the furrows which lie between them ; 
that so their structuie might be the stronger, and less liable 
to be il< praved compression ; whereby only the furrows 
arc dilated or contracted, the ridges constantly maintaining 
themselves, and so the pores unaltered. For the same reason, 
the pores are also very lar^e, that they may still be the beiLer 
preserved, though the skin be ever so much compressed and 
condensed, by the constant use and labour of the hand. So 
likewise those of the feet, notwithstanding the compression 
of the skin by tlie weight of the whole body. 


iMier from Mr, A^fTHO^Ljsvn^HHorK^ ohoiitAnimab in the 

Scurf of the Teethe the Substance called Worms in the 
• Nose^ and the Cttiieula cwisisdng of Scales* 

Though my teeth are kept usually very clean, yet when 
1 view them in a magnifying glass, I find growing between 
them a little white matter, as thick as wetted flour « in this 
substance, though I could not perceive any motion, I judged 
•there might probably be living creatures. 1 therefore tO(& 
some of this flour, and mixed it either with pure rain-water 
wherein were no animals, or else with some of spittle, 
having no animals nor air-bubbles to cause amotion m it ; and 
then ro my great surprize perceived that the aforesaid matter 
^ontayied very many sm^ living animals, which moved them- 
selves very strangely. The largest sort were not numerous, 
bufwtheir motion strong and nimble, darting themselves through 
the water or spittle, as a jack or pike does through the 
water. Tlie second sort spun abqut like a top, and were 
more in number than the Ant. 1» the third sort could not 
well distinguish tl^e figure, for sometimes it seemed to be on 
oval, and other tunes a circle : these were exceediugly small, 
and so swift, that I can compare them to nothing better tlian 
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Si si^arin oC flies or gnots^ flying und turning om 9 »^ coolu 
other ill a smaQ s|)aoo< Of this sort I boUeve uiere nuglit be^ 
tpany tliousands iit a qiwatitj of water no larger than a sand, 
thoi^h tiie flour were but the uinUr part of the wat^ or 
spittle containing it. Besides these animal^ there were a 
great quantity of streaks or tlireads of different lengths> but 
of like thicknessy lying confusedly ^etlier, some benty and 
others straight. l1)ese had no motion or life in them. 

I observ^ the spittle of two several womexiy wliose teeth 
were kept dean, and tliere were no animalb in thq spittle ; 
but the meal between the tecthy being mixed with water, as 
before, I found tlie animals above described, as also the long 
particles. The spittle of a child of eight years (fid had no 
living creatures in it , but the meal between tlie teetli had a 
great niauy ot the animals above described, as also tlie streaks. 
The spittle of an old man ^tliat had lived soberly had no 
nniiuals in it ; but the substance upon and between his teeth 
h<ul a ^eat many living Creatures swimming niuiblet tlian 1 
had hiUierto seem The« largest sort were numerous, and as 
they moved bent themselves. The other sorts* of animals 
wei*e in great numbers, insomuch that though the meal were 
little, yet the water it was mixed with seemed to be all alive ; 
diere were also tho long threads above uumtioned. The 
Smittle of another old nuin, q to^)|ft w^s like the former, hut 
tne animals in the scurf efu the teeth were not all killed by 
his continual taking brandy, wine, and tobacco ; for I found 
a few living animals of the tiiird sort, and in tlie scurf be- 
tween the teeth 1 found many more ^mall aniipals of the two 
amaUef sorts. 

1 took in my mouth some very strong wine- vinegar ; then 
closing my teeth, 1 gargled and rinsed them very well with 
the vinegaif; and aflerwai’ds I washed tlieui very well wdtji 
&hr water; but there were innumerable quantities of animals 
still remaining in the scurf on the teeth, but most in Uiat 
between the teeth, and \ery few aniinala of tlie sort 
1 took a vety Sttle wiiie^vinegar, and futxed it with the water 
inwbid) the scurf was dissolved; upmi which the 
died pvesentiy. From hence 1 conclude, iliat tlie vinegar 
witb^irtitch I waited my teeth killed only those aninifils 
which were on the outside of the scurf, but did not (mss 
dirougli the whole sd^stonceof it. i . « ^ ^ 

The number of animals m the scurf e( a man’s teeth 
are so many, tliat L believe they exceed^the number of men 
in a kitfgdcm^^^ For on* the examination of a smaU parcel of 
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it, no thicker than a hor&e-hair, 1 found so many Jiving aifimals 
in it, that 1 guess there might have been lOOJ in a quantity 
of matter no larger than tlie , part of a sand. 

Ji certain man being said to have Vvorms taken out of his 
face, 1 took a quantity of these imagined worms, which 1 laid 
upon a clean glass, that 1 might view them at my leisure. 
I found them not to differ considerably ; unless it were tliat 
some of the hairs in these supposed worms were so tender^ 
that they broke in two on the least touch. Other worms 
seemed to be a bundle of hairs, but when I went to separate 
them, it was just as if 1 had touched a soft fat body. I 
squeezed some black specks out of the thick of my own nose, 
which I saw to be bundles of hairs, I then took out hairs from 
one of them to the number of 36. I took the worms out of 
the noses of two other persons, and lofound the number of 
• hairs in a bundle* to be from 3, 5, 6, and 9 to 25, and 30. 

When the worms lay deepest in the nose, they seldom con- 
tained any«>iairb, unless the person they came from were very 
black, and then the hairs were more easily perceivable. In 
the pressing out of worms, I could tell whether there were 
hairs in them or not ; for if the substance came out straight, 
then there were always hairs; but if bended none. 

In the j^ear 1674, I asserted tliat the curacula, or upper * 
skin of a body, consistsUl' round particles or scales. I thw 
saw by a common microscope tlie parts of the scales appear- 
ing to the eye as if they were round, lying close in order, 
and so small that a sand would cover 200 or 250 of them. 
But examining them since by a glass which magnifies more, 

I am satisfied that they are not made out of the grosser part 
of the moisture or substance which is evaporated out of the 
body, as I formerly thought, but are mere scales, such as 
grow on the outward skin of a fish, and called fish-scales, 
f hesc scales lie on our body just.as they do upon fishes, the 
most part of them are five-sided, and are very thin, for I 
judge tlieir breaijth is about 25 times more than their tliick- 
ness. They lie three deep on the body, every part being 
covered with three scales successively, though not above 
^ part ‘of a scale discovers Itself to the eye, the odier ^ parU 
being hid by tlie other scales. 

The scales of fishes also appear but in part to the eye ; but 
it IS very remarkable, that though fishes never change their 
scales, yet men do often ; uarticulurly I instance in myself 
at this time, being the Ist or September, that the scales come 
off me not one by one, bu^ lOOQ in a cluster. When I plui^ 
Mi4 i • 



81 


* TIDE Bods \'!0 IKBLAND. 

ofFit «ic$lefr(0m tny body which sticks fhsti and perhaps is but 
newly 'grown; there comes blood tider it, or at least there 
remains a red spot. 

' It IS easy to conceive how a louse, flea, Ot other insect, 
may thrust his sting or snout into the skin ; for they need 
not do it through the scales, but between the plates or inails. 
From honce also maybe perceived, tl\pt there are no pores in 
the cuticula, for the conveyingout of sweat, because that may 
ooze out from between the s^es, though they stick never so 
dose together, without supposing that there are channels, 
made for its passage. Let us dily reckon how many vacuities 
a scale has, whereby it is nourished so as to grow, and that 
in the space of \ part of a scale there may be 100 such 
vacuities, through which the humours of the body may pass, 
and that ^0 such parts of a scale may be covered with a 
sand. It will follow, then, tliat the body may exhale out of 
^0,000 places in a quantity no larger than what a sand will 
ct>ver. * ’ • ' 


Cf tlie B<^s in Irelands J9^ Jlfr. Williah Kikq* 

As to the <^3^ of bogs, it is to be observed, that tliere 
are few placoPRn our northern world but hove been noted 
for them, as well os Ireland : evefy iyirbarous ill-inhabited 
country has them. 1 take the loca paluatria, or paludes, to 
be the very same we call bogs : the ancient Gauls, Germans, 
and Dritons, retiring, when beaten, to the paludes, is just 
what we have experienced in the Irish; and,wc shall find 
tlm^e places in Italy that were barbaious, such as Liguria, 
were infested with them, so that the true cause of them 
seems to be want of industiy. To show -this, we are to con- 
sider/ that Ireland abounds in springs; that these springy 
are mostly dry in the summer, ^nd the grass and weeds grow 
thick about those places. In the winter they swell and run, 
and soften and loosen all the earth about them. Now 
tJiat sWerd or surface of Uie earth, 'which consists of the 
rootar of grass, being lifted up and made fuzzy or spongy 
by the water in the winter, is med in the spring, ana does 
not fall together, blit wither in a tuft, and new mss springs 
though it, which the next winter is again lifted up ; and 
thus ipring is still more and more stopped, and the swerd 
growtilliicW and thitker, till at first it makes wliat is colled 
a quaking bog, and as it rises and becqjtnes drie^and the 
grass roots and >oiher vegetables become more ^itrid, toge- 
ther with the mud and slime of the w ater, it acqiiirL"* a 
s j£ 3 
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Ibldcknes^t^ anti bccoines what is called a turf-bog. I believe 
when the vegetables rot,«thc saline particles are ^neraltj 
washed away with the water» in which they are dissolved ; 
hut file oily or sulphureous remain and float on the water ; 

> and tins i$ that which gives turf \U inflammability. To make 
this appear, it is to be observed, that in Ireland the highest^ 
mountains arc covered with bogs as well as the plains, be- 
cause the mountains abound much in springs* Now these 
being uninhabited, and no care being taken to clear the 
, springs, whole mountains arc thus over-run with bogs. 

It is to bo observed, also^hat Ireland abounds in moss 
more than probably any other country, insomuch that it is 
very apt to ^poil fruit-trees and quicksets. This moss is of 
divers kindst and that which glows in bogs is remarkable; 
for the light spongy turf is notliing biiU a congeries of the 
threads of tins riioss, before it be suflicicntly rotten; and 
then the turf looks white, and is light. It is seen in sneh 
quantities and ib so tough, that the tmf-spades cannot cut it« 
— In the north of Ireland they call it old-wives* tow, as it is 
not much hnlike flax : the turf-holes in time grow up with it 
again, as well as all the little gutters in the bogs ; and to it 
tlie red or turf bog is probably owing ; and from it even the 
hardenc'd turf, when broken, is stringy, thoitgn there plainly 
appear in it parts of qthef vegetables ; and it is probable thalf 
the seed of this bog-moss, when *it falls on dry and parched 
gr^nd, produces heath. 

. The inconveniences of these bogs are very great ; a con- 
siderable par| of the kingdom being rendered useless by 
them : thc^ keep people at a distance from each other, ana 
consequently interrupt them in their afloirs. Generally, the 
land which bhoulu be our meadows, and the finest plains, are 
covered with bo^s; this is observed over all Connaught, but 
niorc especially m Longford and also in Westmeath, and in 
the north of Ireland. Tliese bogs ^eatly obstruct the pass** 
ing from place to place ; and on this account the roads are 
vciy ja^ooked, or Jihey are made at vast expence through^ 
bogs. The bogs are a great destruction to cattle, ibci cbm 
dbmmddity of Ireland ; for in the spring, when they are weak 
and Jhungry, tlie edges of the bogs have commonly grass, and 
the cattle venturing in to get it, fall into pits of sloths, and 
ore either drowned or hurt in the pulling out: the number of 
aittle lost this way is incredible* . 

Turf-bogs preserve things a long tima : a corpse will He 
e|r;tirq in one for several years ; also trees are found sound 
entire ip them, and eycn birch and eider, that'are very^ 
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subject to rot; such trees bum very well, and serve for 
torches in the night. * 


Concerning ike Salts of Vinegar. Sfc. By M. Autros^ 
Leuwknuobk. 


FIaving found my yearly proviHioii of vinegar, which had 
been about three months in the cellar, to be more sour tlian 
ordinary, 1 left it open to 
the air during some hours, 
at which time 1 observed a 
great many particles, which 
1 call the salt of the vine* 
gnr, as fig. A, tapering 
towards each end; and 
having in the middle a long 
brownish figure : others of 
the same extent, as fig. 
being as clear as crystal ; 
and these wen^ the most 
numerous : others being 
long and brownish, having 
in the middle^of them a 
bright clear substance, as^ 
fig. C. In another place 
were some few oval figures, 
within which were contained some lesser ovals, as fig. D. 
Under the aforesaid figures, A, B, C, I thought 1 saw many 
that had a hollowness within them, like that of a boat ; some* 



times one of the figures appeared, the one half brown, and the 
other part clear; sometimes one of the figures lay across 
another, as at £. S^etimes there were figures which seemed 
to have been cut in two, each of them representing but one 
half of A, B, or C, as F. Many of these figures were so small, 
aa scarcely to be seen, but so numerous^ that I Judged them to 
he many thousands in one small drop of vinegar. These par* 
tides 1 take to be the sharp pungent matter, which causes the 
sense in the tongue, which we term sour. 

^ Having put into a glass about two inches wide a little 
vinegar^ Jt was sufibred to stand on my table for eight weeks. 
In this time I found Bwimming on the surface of the vinegar 
a fdl grown live eel,' L M and N O, which there were 
many more in the vlnegafw « 

took sevetd new glasses with Vmeg^, and put in them 
some crabs* eyes, split into small pieces, lest tne grit that 

, £ 6 
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come» from t!iem) when poxindeil. should hinder my ai^ht: I 
found that the long sharp os might be likened to a 
weft^r*9 shuttle, were noxv chanue<l into figures, whose basis 
was oblohg, rising up pyramidally, 

a pointed diamond, as Othei s |3 
had their basis square, as Q. Others ^ ^ 

an irregular quadrilateral, as R. Rut ^ g| 

these lust two figures, 1 suppo^cd, 
were accidental, for want of sufficient 

matter to complete, anil perfect them on all sides. Tlie 
number of particles wa^ so great, that in a gross computation 
I judged them to be (>000 m a diop about the size of lao 
b<irley- corns. 

1 took some vinegar out of a glass, that had crabs’ eyes in 
it, at a time before all the air-hubbles were ascended : but 
even then the basis of the salt particles was four-square, and 
not as in common vluesrar. The liquor had quite lost its 
acidity. I ‘took also uliite chalk, beaten to pieces, and put it 
in vinegar, where it caused as great a commotion and rising of 
air-bubbles as the*eMbs* e>es had done : it ])roduccd also the 
same figures of the salt, and the same insipidness. 


Ahstroct of a Le/icr/nno Mr Ltvwi suoek to t/ie JR. d'/fed 
Jan. 23* 1 681 -.5, omcvrnlng ty Figures of the 8id(^ 

contained %n sen rc ( Suytanccs. 


I TOOK some of ihc ^alf of C’arduus Bencdictus, such a-, is 
commonly sold in the apotlicrai ics’ shops : it was rather nun^ t, 
and its parts seerri'd to be so huddled up together, that thiy 
could not be disti iguished from one another : [ closed it up 
in a glass, to prevent the evaporation ; and wltcn it had stoud 
Stopped for some days, many of the particles were nitr 

togetlier, on the side of tlie glass, forming some flat longish 
figures, of different magnitudes, the largest in length about 
the diameter of a* 
hair of my beard, 

another place, x 
thevdsdulayso, 
that I could Vm 

easily,^ discern ^ 

iheiltv thickness, ^ 

In _ 

afi<lljieirp1at;e,tlic 
thri flat salts lay over one onothei^, nS fig. H. I ^ut thMf salt 
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m water to <Ii«soIve it, and took of it al)oiit as much as two ^ 
b.irley-corns, spreading it Uiin me : and when it wars in 

motion, 1 not only observed the above-mentioned figures^and 
shootings of the salt, but found several new figures ^ich 
were thin and long, and sharp towards both ends, as fig, L ^ 
Others that lay near them were broader, but not so long, and 
their ends not so sharp, as fig. K. saw also some perfect 
four-square figures, as fig. L; but they had no thickness 
tli.it I could discover. Also tlicre were some quadrilateial 
}i>rami(lal figures, like those of common salt, as fig. M. These 
observations must be made befofe the water is evaporated, for 
wiicn the w'ater is almost gone, suck a multitude of particles 
a|)])ear, and run together, that they cause a confusion. On a 
further examination, of a more genuine sort, I pei\:eived very 
}>lainly a nui^cr of»figures tapering towanls both ends, as 
above mentioned in fig. 1. After al)out a *day*s time, I saw 
sevcnil Hat figures, as F and H. But having dissolved the 
salt in rain water, and viewed it as it lay tliin upon my plate, 

I found all the above-men tioned figures; buttliose of K,L,and 
M.excvoded in nuinboi* all the rest; insomuch, that I conceived 
I saw more in a quantity of water equal 
to the weight of a grain, than there 
are stars to he seen in the heavens by 
the naked eje, , 

iSai ^ImMoniaCm — The figrtce of tljis 
sail dissolved in water generally up* 
pf'ared like tiie boughs of a tree, besot 
with irregular leaves, one larger than 
another, as is represented A fi. In an- 
other place lay five or six branches like 
A, seeming to proceed from a common 
centre, as E» 1 saw also salt particles 
like B and C ; aiid wlierc there W'ere 
no branches, the scattered salts looked 
like so many Hints, differing from each 
other in size, but being never perfectly * 
round, as. fig. D. 
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A DiscQUTse cmrernwg GravHg and its Pro^tteS} and an 
the Laws of the Descent (f heaog Bodies^ By J^AiLBr 
Natorb, amidst the great varielpr of problems wherewith 
she exercises the wits of philosophical men, njeetcely affords 
any one wherein the. effect is more ^ isible^ and the cause 
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nioi'e concealed, than in those of the phscnomena of gravity 
or weight. Before we cafi go alone, we must learn to defend 
ouri^lves from the violence of its impulse, by not trusting the 
centre of gravity of our bodies beyond our reach ; and yot 
the acutest philosophers, and the subtilest enquirers into the 
original of tnis motion, have been so tar from satisfying their 
readers, that they themselves seem little to have understood 
the consequerices of their own hypotheses. 

The notion of Descartes seems to he quite incomprehen- 
sible ; he would have the particles of his celestial matter, bv 
being reflected from the surface of the earth, and so ascend- 
ing fron^ it, to drive down into their places those terrestrial 
bodies they find above them : tliis is as near as 1 can gather 
the scope oV the ^20, 21, 22, and 23 sections of the last book 
of his Principia Philosophije ; yet iieithtT he, nor any of his 
followers, can show how a body suspended in ^ee ether shall 
be curried downwards by d continual impulse tending upwards. 

Vosstus knd others assert the cause of the descent of heavy 
bodies to.be the diurnal rotation of the earth upon its axis; 
not considering that, according to the doctrine of motion, all 
bodies moved in a circle recede from the centre of their 
motion ; by which an effect contrary to gravity would follow, 
and all loose bodies would be thrown into the air in a tangent 
t4i the pirullol of latitude without the intervention of some 
other principle to keep them fast, such as that of gravity. 
Besides, the effect of this principle is found throughout the 
whole surface of the globe nearly equal ; and certain experi- 
ments seem <o argue it ratfmr less near the equator than 
towards the poles ; which could not be the case, if the diurnal 
rotation of the earth on its axis were the cause of gravity ; 
for where the motion is swLtcst, there the cfiect would ne 
4nost considerable. 

Others assign the pressure of the atmosphere, as the cause 
of this- tendency towards the centre of the earth ; but 
unhappily they have mistaken the effect for cause, it 
being plain mm unaoubted principles, that the atmosphere 
faaa other pressure but what it derives from its gravity ; 
and that the weight of the upper parts of the air, pressing on 
the loweff do so ftr bend the springs'of that elasti6 body, as 
to dve It a force equal td the weight that compressed it, 
having of itself no fhred at all : and supposing it had, it will 
be ve^ hard to explain the modus, how that pressure should 
occasion the desaent of a bo^ circrnnscrined by it, and 
pressed equally Idmve and below, without imme other fbree 
to draw or push it downwards. But to demonstrate the con- 
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trarjr of t\m opinion, an experiment was K>n^ since shown 
hoiore the Royarl Society, by wihch it appeared, that the 
atmosphere was so fiur from being the cause of gravityt that 
its effects are much mdre vigorous where the pressure of the 
atmosphere is removed; few a long glass receiver, having a 
light down-feather included, being evacuated of air, tife 
featlier, which in the air would lusdly sink, did in vacuo 
descend with nearly the same velocity as a stone# 

Some think to illustrate this descent of heavy bodies, by 
Compat*ing it with the virtue of the loadstone. But, setting 
aside the difference in the in&nner of their attractions, the 
loadstone attracting only in and about its poles, but ^he earth 
almost equally iu all parts of its surface, this comparison 
avads no more than to explain u.iknown thing! by another 
equally so. • 

Others assign as the cause, a certain sympathetica! attrac- 
tion between the earth and its parts ; whereby they have, as 
it; were, a desire to be unittfd. But this is so far frdm explain- 
ing the modus, that it is little more than telling ys in other 
terms, tliat heavy bodies descend, because they descend. 

But though the efficient cause of gravity be so obscure, 
yet its final cause is clear enough ; for it is by this single 
piincipjc, that the earth and all the celestial bodies are kept 
from dissolution : the least />f their • particles not being 
suffered to rccecle far from •their surfaces, without being im- 
mediately brought down again by \irtue of this natural 
tendency; which, for their preservation, .die infinite wisdom 
of their Creator has ordained to be towards each of their 
centres ; nor can the globes of the sun and planets be other- 
wise destroyed, than by depriving them of tiiis power of 
keying their parts uniteo. 

The affections or properties of gravity, and its manner of* 
acting oh falling bodies, have been in a great measure dis- 
covered, and most of them made out by maUiematical demon- 
stration, by the accurate diligence of Galileo, TornoelU, 


man Mr* Isaac Newton, who has an incomparable Treatise on. 
Motion almost ready for the press. Of these propertiei^ the 
first is, diat by this princwle of gravitation all bodies desoend<> 
towards a point, which either is, or else j» very near to the 
c^ti^ of magnitude of the earth ^d sea, about wliicb the 
seb forms itsdf exaetty^info a spherical surfimei and the pro^ 
minences of the I^d/ considering the b^fc of the whole, 
Jiffbr but insenrildy it. % This paint, ur fentre of 
gmyitutipn, is fi^i^^witliin ^ earth, or Isast has been so. 
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6 ver since wc have any authentic biatery s ibr a comse^ence 
of itsicbange, though nev^ so little, would be the overflowing 
, of t^e low lands on that side of the globe towards which h 
approached, and the leaving new islancbi bare on the opposite 
inde, from which it receaed. 3 . That in ail {Wts of the 
surl^e of the earth, or rather in all points equidistant from 
its centre, the force of gravity is nearly equal ; so that the 
length of the pendulum, vibrating seconds of time, is found 
in all parts of the world to be nearlv the same. 4h Tlmt 
gravity equally affects all bodies, Without regard either to 
their matter, bulk, or figure ; so that the resistance of the 
medium J)cing removed, the most compact and tlie loosest, 
the greatest and smallest bodies, would descend the same 
Spaces in dqual times : the truth of which appears from tlie 
experiment before cited. In those last two particulars is 
shown the great difference between giavity ana magnetism, 
the one affecting iron on^y, and that tonards its poles, the 
other all 'bodies alike in every 'pait. From hence it will 
follow, as /I corollary, that there is no such thing as positive 
levity ; those things that appear light, being only comfxira* 
ti\ cly so ; and whereas several things ri^c and float in fluids, it 
is because, bulk for bulk, they are not so heavy as those fluids ; 
nor 18 there any reason why cork, for instance, should be said 
to be light becauseoix swims .on uatcr, anymore than iron 
because it swims on mercury. 5 . That this power increases 
as you descend to, and decreases as we ascend from, thd 
rentre, and that in |hc proportion of the squares of the dis* 
tances iVom it reciprocally, so as at a double distance to have 
but a quarter of the force ; a principle on which Mr. Newton 
has made out all the phenomena of the celestial motions, in 
80 easy and natural a manner, tliat its truth is po<(t dispute. 

• Besides, it is highly rational, tliat the attractive or gra\ itatirfg 
power should exert ntsclf more vigorously in a small sphere, 
andweaxer in a greater, in proportion as it is contracted or 
expanded; and if so, ^seeing dmt the surfaces of spiteres are 
as die squares of their radii, this p&wvt at several distances 
•will be as the squares of those distances reciprocaliy : and 
then its whole actioti on each spherical surface, be it great or 
mtiSHt win be always equsJ* And this is evidently die rule of 
gravitsilpfl towards the centres of the Sm% Jupiter, Saturn, and 
the Btttn; and thence is reasonably inferred^ to be the general 
obsmed by nature In ali the other celestial bodies. 
MSBteae are the principm affbetiofis of gravity, from which 
UPrnles ibr the fldl of bodies, imd the motion of prefects, 
JPlrhathemattcblly dedocible. Mr. Isaae Newton has sWvn 
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how'to define the spaces of the descent of a body, let fiill 
from anytrgiven hei^t, down to the centre, supposing the 
Ipravitation to increase, as in the fifth property ; but consider* 
mg the smallness of height, to which any projectile can be 
made to ascend, and over how small an arch of the globe it 
can be thrown by any of our engines, we may well enough* 
suppose the gravity to be equal throughout: and the descents 
of projectiles to be in parallel lines, which in reality are 
towards the centre, the j^erence being so small, as by no 
means to be discovered fl^ractice. 

propositions concerning the Descent of heavy Dodies^ and the 
Motion of Prqfecti, • 

Prop. L The velocities of 'ftlling bodies are proportional 
to the times, ^ from ^he beginning of ftieir falls. For the 
action of ^a\ity being continual, in every space of time the 
ftilling. body receives a new impulse^ equal to what it had be* 
fore, in the same space -of time, received from the same 
power ; for instance, in the first second of time* the falling 
body has acquired a velocity, which in that time would carry 

to a certain distance, suppose 32 feet, and if Uiere were no 
»ew forep, it would descend at that rate with an equable mo- 
tion; but in the next second of time, the same power of gra- 
\ ity continually acting on it superadds a jiew velocity equal to 
the former ; so that at the end of t^o seconds, the velocity 
lb douUe to what it was at the end of the first: and after the 


8 ime manner may it be proved to be triple at the en'd of tho 
third secoi|||r and so on. Therefore the velocities of falling 
bodies are proportional to the times of their falls. Q. E. D. 

Pr(p. IL The spaces described by the full of a body 
are as the squares of the times, from the beginning of the 
foil. Let A B represent the time of the a y » pi 
fall of a body ; B C, pi^rjnmdicular to A B, K 
the velocity acemired at the end of the \ 
fall; and draw Ae line AC; tlien divide 
the line AB, representing the time, inter as 
many e^uid parts as you please^ as b, b, b, b, 

ana through these points draw the -A * 

lines be, be, be, be, &c. parallel to RC. It u 

is manifest that the several linesji be, repre- \ 

lent the several 'ielocities of the feifing * 

body, in such parts of the time as Ab is of AR ]>y the former 

pruppsitiom It is likewise evident, thpt the ABC> the 

Sinn of all the Ijhoa he ; so that thft area A p Q represents the^ 

su^n of ejl the velocities, between nbnq jjjsid BC>sup]iQsed in- 
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iiiiitely many.; which sun^i^ th^ spape deaceiKl^d in tbi9|,.|hi|C^ 
renraseuted by AB. Afid, by the same reaaon^ the^areaa 
A will represent the spaces descended in the times 4 h ; so 
then the spaces descended in the times AB» Ab, are as the 
areas of the triangles ABC^ Abc» which by the 20th of die 
•sixth of Euclid, are as the squares of their homologous sides 
A, B, Ab that is>of the ^iines. Therefore the descents of filing 
bodies are as the squares of the times of their fall Q. E. D. 

Prop* IIL The velocity, widely falling body acquires in 
any space of time is double to th tfPfirith which it would have 
moved the space descended by an equable motion, in the 
same time. For, draw the Ime EC parallel to AB, and AE 
parallel lo BC, in the same fig. K, and complete the parallelo- 
gram, AB€E: it is evident that its area may represent the 
space a body moved equably with the velocity B C would de- 
sciibe in the time AB ; and the triangle ABC repreiwnts the 
^ace described by the fall of a body, in the same tinm AB, 
by the second proposition. Now the triangle A B C 
the parallelogram A BCE, and consequently the space de- 
scribed by the fall is half wliat would have been described by 
an equable motion with the velocity BC, in the same time: 
therefore the velocity BC, at the end of the fall, is double to 
that velocity, which in tlie time A B would have ^'scribed the 
space fallen, repre^ted by tho triangle ABC, with an 
equable motion. Q. £• D. 

Prop*lV^ All bodies on or near the surface of tHI earth, 
•in their fall, descend in such a manner, os at thq.end of the 
first second pf time, to have described 16 feet one inch, 
London measure, and acquired the velocity of 92 (bet ti^q 
indies in a second. The lengtli of the pendulum, vj[bcatir^ 
seconds, being found 39,^ inches, the descent in a second w^ll 
, be found by the afore<«aid anali^ to be 16 feet one inch ; and 
by tlie tltii^ prop, the velocity will be dimble thereto ; smd 
thus nearly it has been found by several experiments, which, 
by reason of the swiftness of the fall, cannot so. exactly dor 
termine its quantity.* , 

^ From tliese four {iropositions, all questions concerning ftp 
jHUpendicular fall of bodies are easily solved; and either Uie 
time, height, or velocity being assignei^ the other two may be 
readily mund. From tibem, likewise, is tlie docecine of p^ft-* 
j^^tiles deducible), assuming^ the two follDwing n^ioms; viz. 
That a body, put in motioo, will move on couttnua% in a 
right line with ^ equable motioh; unteis some. Other forci; 
/w impediment intervene# by wlijch it is aoi^lci^ated, pr re* 
tarzle^ ^ defiectedf , 2dly# body.b^giggite(^^y 
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tya motiona ateiiBiiry bV their com|>ound8d forces paas 
throt^h the same points as it woiild do, If the two tiaiotiooo 
trei^e divided and acted sticcesriveljr. ^ 


Arcount of the Trode Winds oni Monsoo^ observable in (he 
^eah between and near (he Tropics.* By & Hallbx* 

Tub whole ocean may most properly be divided into three 
parts; viz. 1. llie Atlantic and Ethiopic 8ea. The Indian 
Ocean. 3. The great South ^Sea> or the Pacific Ocean»l 
And though these seas do all conimunicah^ by the sooth, yet, 
to our piesent purpose of the trade winds, they are suf^ 
ficicntly separated by the intOrpobition of great trabts of land* 
I. In the Atianticnnd Etluopic Seas, between the tropics, 
there ia a general easterly wind, all the year long, without any 
considerable vai iation, excepting tltat it is subject (b be de* 
•fix*tod some few points of the compass biwards tile north or 
south, according to the posftton of tne place. , 

IF. In the Indian Ocean the winds are partly general, as in 
the Ethiopic Ocean, and partly periodical, that is, half the 
^ear they blow one way, and tne other half nearly on the op- 
postte points, and these points and times of shining are dif- 
ferent in difierent parts of this ocean : th^ limits df each tract 
of sea subject to the same ebUnge or monsoon^ are certainly 
sery hard to determine ; yet the following particulars may lie 
relied on : — 

1* That between the latitudes of 1(P and 3(P south, as be- 
tween Madagascar and New Holland, tlie general trade wind 
about tile south-east by east, is found to blow all Uie year 
long, after the same manner as in the same latitudes ot the 
Ethiopic Ocean. 

% ftiat tile aforesaid south-east winds extend to within 
2^ of ihe equator, during tlie months of June, Ju^, August, 
deo. to November, at^wmeb time, between the south latitudes 
of 8® and 10®, being near the meridion'of the north end of 
Mad^asear, and between 2^ and 12® south latitude, beings 
near satbatra and Java, ihb contrary wtods from the north- 
wesi:, dr between the north "dnd west, set in and blow for half 
the year^ vis. &om the beginning^ December till May $ and 
this moimoon b observed as ftr Mthb Molucca isles* 

3*. that td the northward of^sodtbjiatitaile, over the 
whole Arablad or Indian and Golf of^ Bengal ilwn SSo- 
ihatrh to thd coist of Africa, theto iaonother monsoon, bhiw- 
Sfg from October to ilpn% oft %fk ntrffh-eaat imJrtts ; bat in the 
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Other half year, from April to October, on tlie opposite points 
of S* W. and \V. S. W., and that witii rather more force thait 
the«other, accompanied with dark rainy weather; whereas the 
north-east blows clear. It is likewise to^^be noted that the 
winds are not so constant, either in strength or direction^ in 
the Gulf of Bengal, as they are in tlie Indian Sea, where a 
certain steady gale scarcely ever fails. It is also remarkable# 
that the south-west winds in these seas are generally moiv 
southerly on tlie African side, and more westerly on the 
Indian. 

4. There is a tract of sea the southward of the equator 
subject^ to the some changes of the winds, viz. near tlie 
African coast, between it and the island of Madagascar, and 
from thenbe northward, as far as the line ; wherein from 
April to OctobciC there ij> found a constant fresh S.S W. wind, 
which, as you go more northerly, becomes !»till more and 
more westerly, so us to tall in with the W.S.W. winds men-* 
tioned befbre, in tliose months bf tiie yeai‘ to be certain tot 
the nortlnvard of tlie equator. 

0. That to the eastward of Sumatra and JMalacrca, to the 
northward of die line, and along the coast of oumiioia and 
(.'hina, the monsoons blow north and soutii, diatls, the nuitli- 
east winds are much mirtherly, and the south-west much 
southerly. This cefistltutiou reaches to the eastward of 
the Philippine isles, and as tar^ north as Japan. Tlie nortli-. 
ern monsoon setting-iii in these seas in October or November,. 

*and the southern in May, blowing all the summer luondis 
1 lere it is to be noted, that the points of the compass from 
whence the wind conies in these parts of the world are not 
so lixed as in those lately described, for the southerly will 
frequently pass a point or two to the eastward of the south, 

» and the northerly as much to the westward of the uortli ; 
which seems occasioned by the great quantity of land inter*, 
spersed in these seas. 

6. That in the same meridians, hut to the southward of the 
equator, being that tract lying between Sumatra and Java to 
k the west, and New Guinea to the east, the same northerly and 
southerly monsoons are observed ; but with this difierence, that 
the 'Inclination of the northerly is always towards the north- 
west, and of the southerly towards, the south-east. > But the 
points from which the win<[||biow are not more constant here 
than in the former, viz. vanable five tir six points. Besides, 
the times of the change of these winds are not the same as in 
the Chinese seas, but about a month or six weeks latet. 

1 , That these contrary winds do not sbti^ all at once ; bpt 
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in*8oine plateR the time of the chanfje is attended with calnis^ 
in others with variable winds ; and it is particularly remark- 
able, that the end of the westerly monsoon on the coast of 
Coromandel, and the last two months of the southerly mon- 
soon in the seas of China, are very subject to be tempestuous ; 
die violence of these storms is su h, that they seem to be of 
the nature of the West India hurrican«s,^d render the na- 
vi^tion of these parts very unsafe about that time of the j^ear* 
Inese tempests are by our seamen usually termed, the break- 
ing up of the monsoons^ By reftson of the shifting of these 
winds, such as aail in these seas are obliged to obserVe the 
seasons proper for their voyages ; of which, if they n;^l6s, and 
Jthe contrary monsoon sets in, they are forced to give up the 
hopes of accomplishing their intended voyage till the winds 
become favourable. ' • 

III. The third^ocean, called Mhre Pacidcum, whose extent 
is equal to that ef the other two, is that which is least known 
to our own or the neighbour nations ; what navigation there 
is on k, is by the Spaniards, who go yearly from the coast of 
New Spain to the Manillas, and that only by one beaten track. 
Whcit the Spanish authors say of the winds they find in tlicir 
courses, and which is confirmed by the old accounts of Drake 
and Cavendish, and since by Schooten*, who sailed the whole 
breadth of this sea in the south latit^xle of 15^ or 16 , is, 
that there is a great conformity between the winds of this 
sea and those of the Atlantic and Bthiopic seas ; that is, 
that to the northward of the equator, the predominant wind* 
is between the east and north-east ; and to the southward 
thereof, there is a constant steady gale between the east ahd ' 
south-east ; and that on both sides the hue, with so much 
constancy, that they scarcely ever need to atteitd the sails ; 
and with such strength, that it ij usual to cross this vast « 
ocean in ten weeks’ time, which is about ISO miles a day ; 
besides, it is said that storms and tempests are never known 
in these parts ; so that seme have thought* it might be as 
short a voyage to Jamn and China, to* go by the Straits of 
Magellan, as by the Cape of Good Hope* . • 

MaAmaiioal Principles of Natural Phtlos^hy* Sp 
iVawroy, Lucasian Pr^essorof JUaihetmUics^ Ca^nhridjfe, 
Anafysed hg Dr* UstiLtr* 

This treatise is divided into three bookssibereof the first 
two are Entitled De Motn Corporum, the third De Systemate 
Muiidi. llie first begins with deflnitlohs of the teflUs made 
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use of, and distinguishes time, space, place, attd fnotjon, h^d 
ahsokite and relative, re*al*and apparent, tnathetnaticnl and 
vul^r: sbouring tlie necessity of such distinction. To these 
demiitions arc subjoined the laws of motion, with several 
corollaries from them ; as concerning the composition and 
resolution of any direct force out or into any obliqi.e 
forces, by which powers of all sorts of mechanical engines 
are demonstrated ; tiie laws of the reflection of bodies in 
motion after their collision ; and the like. 

These necessary prstcogqita bding delivered, our antlmr 
proceeds to consicler curves generatea by the composition of 
a direct impressed motion with a gravitation or tendency 
towards a centre : and having demonstrated thac in all cdses^ 
the areas at the centre, described by a revolving body, are* 
proportion^ to /he times, he shows 'how, from the curve 
described, to find the law of^nxle of the decrease or increase 
of the tendency or centripetal forces as he calls it, in dif* 
ferent distances from the centre/ 

Of this there are several examples as, if the curve 
described be a circle passing through the centre of tendency • 
then the force or tendency towards that centre is in all points 
as the fifth power, or squared^tube, of the distance frotn It 
reciprocally : if in the iiroportional spiral, reciprocally as the 
cube of the distano^, if in an ellipse about the centre of it, 
directly .as the distance. If in any of the conic sections 
about the^octis, then he demonstrates that the vis centripetal 
• or tendency towards that focus, is in all places reciprocally 
as the squase of the distance from it ; and that according to 
tlie veloirity of the impressed motion, the curve described is 
an hyperbola ;-if the bwy moved be swift to a certain degree, 
4heu a parabola; if dower, an ellipse, or a circle in one case. 
From this sort of tendency or gravitation it follows, likewise, 
thf^t the squares of the times of the periodical revolutions 
are as the cubes of the radii or tran^erse axes of the^lKpses. 

All which being found to agree witli the phsenomena m tHo 
celestial motions, as discovered by the ^eat sagacity and 
diiig^ca of K^er, our author extends hintself ^upon the 
this sort of vis centripetal to 

filid tbei conic section whidx^s^bpdy shaU describe when 
projected with any vielocity in ai given line, atn^posing tih# 
quantity ptthh said force known: and layimtoown seveial 
neal ccqu^blbodnas to detsrmiifo tht. eith«r front the 
focus ^veor a^iwo points or tangents i or, widiourdlv by 
five points or tAgenis, or any number of points and langentd 
makmg together five# < He then shows now, from 4iiiie 
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gfven» tjO poinC in a given orbit answering to it; 

«>riucU ho performs accurately In tb& parabolm> and» by concise 
approximations^ comes nn near as he pleases in the ellipse 
and hyperbola; all: which are ptoUems of the fa^hebi 
concern in astronomy* ^ 

Next he lays down the rules ct the. p|m|^dicu1ar descent 
of bodies towards the centre, particuHHn the case where 
She tendency to it is reciprocally as Tne square of tlic 
distance; and generally in all other cases, supposing a 
genei^ quadratiwe of enrva lines : upon which supposition, 
likewise, he delivers a general method of discovering the 
pi bits described by^ a body movbg in such a pendency 
towards a centre, increasbg or decreasing in any given 
rcla^n to the distance from the centre ; and tlteh witli great 
subtuty he detenriincs in all the motion of the apsts, 
or of uie points of greatest di^Pbe from the centre, m all 
these curves, iu such orbits as are nearly circular. Showing 
the apses fixed, if the tendency be reciprocally as the square 
of the distance t direct in motion, in any ratio between the 
sauare and the cube ; and retrograde, if under the squiwe : 

' which motion lie determines exactly firom the lule of the 
increase or decrease of the vis cenli^ta. 

the mation of bodies in gi^ surfaces is considered, 
as likewise the oscillatory mation of pendules ; where it is 
riiQwn how to make a pendulum vibrate always in equal 
times^ though the centre or point of tendency be never so 
near ; to which, the demonstration Mr* Huygens de> 
Cydoide is but a corollary* And in another proposition is 
shown the velocity in each pomt, and the time sp^ in each a 
of the arch described by the vibrating boqy* After 
this, the effects of two or more bodies, toward each of wbicb 
there is a tendency, is considered; and it is made out that, 
two bodies, sp^ drawing or attraetbg each other, describe 
about ^e common centre of gravity curve lines, like to those 
they seem ^to describe about each other*. And of three 
bodies, attracting each otlier, reciprocal^ os the square of 
the distance between tlieir centres, the various consequences^ 
are considered and laid down, in several corollsries m great 
uso^in explaining the phsenomena of the moon*s motions, tbo 
fitpt apd redux ef the isea, the pteeession of the e^boctW 
points, and lira like* f ^ ^ 

Ibis doni^ our author, with hia usual acutduH^ proceeds 
to examine^ into j^he ctiuses pf this tendapcj^o^ eentrij^tal 
whteb, ftom utidtobtco argun^ts,m«siWwtolmm^ 
tlie gjtcht hoilicib of tlm UMiti!f|ei/lIcre»hc»8ndd that ff a 
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sphere be composed of an infinity of atoms, each o^ ivliich 
liave a power wnich di>crbases in duplicate proportion of the 
distapce between tliem ; then the whole congeries shall have 
the like tendency towards its centre, decreasing, in spaces 
without it, in duplicate proportion of the distances from tlie 
centre; and dec^^ng within its surface, as the distance 
from the centre d^pAy , so as to be greatest on the surface, 
and nothing at tnO centre : and though this might sufBcOt 
yet to complete the argument, there is laid down a method 
to determine die forces of globes composed of particles whose 
tendencies to each other decrease in any other ratio of the 
distances ; which speculation is carried on like^. ^ to other 
bodies not spherical, whether finite or indeterminate. Lastly,' 
is proposed a method of explaining the refractions and reflec* 
lions of transparjt'nt bodie^^om the <^me principles } and 
several problems solved oi^^PI greatest concern in the art of 
dioptrics. • 

Hithertb our author has cons'idered the effects of com* 
pound motions in non-resisting mqdia, or wherein a body 
once in motion would move equally in a direct line, if not 
diverted by a supervening attraction or tendency towards 
some other body. Herq^ is demonstrated what would be the 
consequence of a resistance from a inediufn,* either in the 
simple or duplicate <-tatio of .the velocity, or else between 
both: and to complete this argument, is laid down a general 
method of determining the density of the medium in all 
•'place'*, which, with a uniform gravity tending perpendicularly 
to the plane' of the hotizon, shall make a project move in any 
curve line assigned; which is the 10th prop. lib. 2. Then 
the circular motion of bodies in resisting media is determined, 
and it is shown under wbat laws of decrease of density* the 
circle will become a proportional spiral. Next, the density 
and compression of nui^ is considered, and the doctrine of 
hydrostatics demonstrated; and here it is proposed to 
contemplation of natural philosophers, whether tiie surprising 
plisenonicna of the elasticity of me air, and some other fluids, 
oinay jiot arise from their being composed of particles which 
fly other ; which being rather a pbystem than mathe*^ 
hmtiial enquiry, our author forbears to discuss. 

Next, tlie opposition of the medii^in, and its ^ects on the 
vibrations^the pendulum^ are considered, which is followed 
by an entplK into the roles of the ''opposition to )b^ies, as 
tlieir bul^ bhapQ, or density may be varied ; here with great 
is an account given of several experiments tried 
wjlK jiendula, in order to verify the foregoing speculation, 



OF KEWTON’s PRINCIPIA. 97 

and todN^eiTDine the ^juantit^ of the air's opposition to bodies ^ 
moving in it , 

From hence he jprocedded to the undulation of fluids, the 
laws whereof are here laid down, and by them the mo^ion 
and propagation of light and sound are explained* The last 
section of this book is concerning the circular motion of 
fluids, wherein the nature of their ViTl^if^motiofls is con- 
sidered; and from thence thd Cartc^Hraoctrinc of the 
i^rticcs of the celestial' matter carrjdngwiffi’them the planets 
ahput the sun is proved to be altogether impossible. 

The third and last book is entitled Of the System of the 
World, wherein the demonstrations of the two former books 
^ applied to the explication of the principal phsenopiena of 
nature: here the verity of the hypothesis of, Kepler is 
demonstrated ; and a full resolution given to ail the diflicuhies 
that occur In the a6&onom!^M||||bnce ; they being nothing 
else but the necessary consed^MII pf the sun, earth, moon, 
and planets, having all of Jthetn a ^gravitation or ^tendency 
towards their centres proportional to the quantity of matter 
in each of them, and wliosc force abates in duplicate propor- 
tion of the distance reciprocally. 

Here, likewise, are indisputably solved 'the appearances of 
the ttdes, or and reflux of tlie sea ; and the splicroidical 
flgure of the rarth and Jupiter determined, from which tlie 
precession of the equinoxes, pr rotation* Pf the earth's axis, is 
made out, together with the retrocession of the moon's 
nodes, the quantity and inequalities of whose motion ore here 
exactly stated h priore. Lastly, tlie theory of the motion of 
comets is attempted with such success, that in an example of 
the great comet which apoeared in 168^, its motion is com- 
puted as exactly as Vo cajr pretend to give the places of the 
primary planets ; and o general method is herd laid down to 
state and deteimiiic the trajectorius of comets, by an easy« 
geometrical construction ; upCn supposition that those cur\ es 
are paraboliq, or so near it that the parabola may serve witli- 
out Sensible error^; though it be morp probable, sajs our 
author, that these 'orbits mre elliptical, and dtat hiict long 
periods may return again. But such ellipses are, by» 

reason of 'the^lmmeuse distance of the focf, and smallness of 
tl\e latus rectum, in the parts near the sun where comets 
appehr, not easily disitngufshed from 'thb ciagrve^of the 
^parabola; os is proved by the example produA^^ ' 

, Thlg whole book {« inleApersWwfth . .. . 

jn geometry, and scv^al WeWlnhethodaapplitNi^isfciJ^ well 
jvprth^ the cq^siderkig'} afld It ^bjtiy be ;^ustlyWti^^that so 
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reduced to rule, I mean the winds, whereby the surfoK^e of 
the water is licked up sonietiines faster tlian it exliales by the 
heat of the sun ; as is well known to those who have con- 
sidered those drying winds whicli blow sometimes. 

The Mediterranean receives tliese considerable rivers, the 
Iberus, the Rhone, the Tiber, the Po, the Danube, the 
Neister, the Borygjjttnes, the Tanais, and the Nile, all tlie 
rest being of no ^reat note, and their quantity of Water 
inconsiderable.* These nine rivWs, we will suppose each of 
them to bring down 10 times as much water as the river 
Thames, not that any of them is so great in reality, but to 
comprehend with Uiem all the small rivulets that 1&11 into tlie 
sea, whidi otlierwise 1 know not how to allow for. 

To calculate tlie water of the Thames, I assume that at 
Kingitton bridge, wliere die flood never reaches, and the 
water always rung down, tUMbreadth of the channel is 100 
yards, and its depth three, o^being reduced to an equality ; 
in both which suppositions 1 am sure 1 take with the most. 
Hence the profile of tlie water in this place is SOO square 
yards ; thi^ multiplied by 48 miles, which I allow the water 
to run in 24 hours, at two miles an hour, or 84,480 yards, 
gives 2St^iifi00 cubic yards of water, to be evacuated every ' 
day ; that is, 20,300,000 tons per diem ; and 1 doubt not but 
in the excess of niy measures of the channel of the river, I 
have made more than sufiicien#< allowance for the waters of 
the Brent, the Wandel, the Lea, and Darwent, which are all 
that are worth notice, that fall into the Thames below 
lt[ingston. 

Now if each of the aforesaicl nine rivers yield 1 0 times pa 
much water as the Tlianies does, it will follow that each of 
them yields but 20,300,000 of tons per diem, and the whole 
nine but 1,827,000,000 of tons in a day; which is but little 
diorc tlian \ of which is proved to be raised in vapour out of 
the Mediterranean in 12 hours’ time. 


O/i Cimdation of the Wairy Vapoure tfiM Sea^ and ike 
^ Origin of Springs* By Mr*E* Uallsy* 

SetMB time since I showeni an experiment of the qoantky of 
water raised in vapour from the sur&ce of the sea in a day’s 
tinte,^hich was so far approved by some honourable members 
of tivis Socielpll^hat I have reived their commands io prose- 
cute those enquiries^ and purtiicuiarly in relation to the method 
used by nature to return the spid vapoura^t^u into>the seU; 
which is so justly performed, that in many hundreds of yeois 
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Wc see sufficiently .assured that tlie sea Ims not sensibly de^ 
creased by the loi^ in vapour, nor yet abounded by the 
iraincnse quantity of fresli water it re^vives continually from 
tlie rivers, To' demonstrate this equilibrium of receipts ahd 
expenco in the whole sea, is a task too hard for me to under- 
take, yet in obedience to those whom 1 liavc the honour to 
serve 1 slialJ here offer, what to roe has^httherto seemed the 
most satistactory account of this grand pnenomenon, 1 hove 
formerly attempted to explain the manner of the rising of 
vapour by warmth, by showing that if an atom of water were 
expandea into a shell or bubble? so as to be ten times as large 
in diameter as when it was water, such an atom would l)cconie 
specifically Hglvter than air, and rise as long as that«flatus, or 
warm spirit, that first separated It from the roivss of water, 
shall continue to dystend it to tiie Siune degree ; hut that 
warmth decreasing, and the airigrowing cooler, and so speci- 
fiailly lighter, the vapours consequently will stop at a certain 
region of the air, or else* descend ; which may Jiappen op 
several accounts, as will appear below. Yet I assert not that 
tills is the only principle of the rise of vapours, and* that there 
may not be a certain kind of matter whose conatus may be 
contrary to that of gravity; as is twident in vegetation, 
wJierein the tendency of tlie sprouts is directly upwards, or 
against the perjiendicular. But whatever be the true cause, ^ 
it is in fact certain tliat warmth does separate the particles of 
water, and emit them with a greater velocity as the heat is 
more intense, as is evident in the steam of a boiling cauldron^ 
wherein likewise the velocity of the ascent of the vapours 
visibly decreases till they disafqiear, being dispersed into am! 
assimilated with tlie ambient air. Vapours being thus raised 
by warmth, let us, in the first place, suppose, that the whole 
surface of the globe \vere all water to a great depth, or 
rather, that the whole body of the eortli were water, and that 
the sun had its diurnal course about it. It would follow, that 
the air of itself would imbibe a certain quantity of aqueous 
vapours, and retain them like salts dissolved in water , that 
the sun waritiing the air, and raising more plentiful vapours 
from tlie water in the day-time, the air wouldsustahi a greater 
proportion of them, as warm water will hold more dissolved 
salts, which, upon the absence of the sun in the nights, Mwuld 
bo all again discharged in dews, analogous to the precipitation 
of salts on the coolingpof the Honors; nor is ithtjffi be thought 
that in such case there would be any diversitj? of weather, 
other than periodically, every year alike ;* the mixture of all 
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terrestrial, saline, heterogeneous vapours being taken Ownt; 
which, as they are variouSy compounded, and brought by tlie 
winds, seems to be the causes of those various seasons which 
we Sow find. In this case tlie region of air, every where at 
the same height, would be equally replenished with the pro« 
portion of water it could contain, regard being^only to be liad 
to the different degree of warmth, from the nearness or dis* 
tance of the sun ; and an eternal east wind would blow all 
round the globe, inclining only to the same side of the east, as 
the latitude docs from the equator, as is observed in the ocean 
between the tropics. • 

The IVfcditerranean is interspersed with wide and spacious 
tracts of1and,w1th high ridges of mountains, as the Pyrenean, 
the Alps, the Apeimlnc, the Carpathian in Europe ; Taurus, 
Caucasus, Imaus’, and several others in«Asia; Atlas, and the 
Montes Lunse, with other unknown ridges in Africa, whence 
come the Nile, the Niger,.and the Zaire ; and in America the 
Andos, and the Apalatean mountains, each of which far sur- 
pass the> usual height to which the aqueous vapours of them^ 
selves ascend, and on the tops of which the air is so cold and 
rarefied, as to retain "but a small part of those vapours brought 
thither by the winds. Those vapours, therefore, tliat are 
raised copiously in tlie sea, and by the winds carried over tlje 
low lands to those rqlges of mountains, are there compelled 
by the stream of tlie air to mount up with it to the tops of 
the mountains, where the water presently precipitates, gleet- 
ing down by the crevices of the stone, and part of the vapour 
enteiing into, the caverns of the hills, they are collected, as in 
an alembic, into the basins of stone they find there, which 
being once filled, all the overplus of water that comes tbitlier 
runs over by the lowest place, and breaking out by tlie sides 
^of the hills forms single springs ; many of tliese running 
*down by the valleys dr guts between the ridges of hills, and 
coining to unite, form little rivulets or brooks ; many of these 
again meeting in. one co nmon valley, and gaining the plains, 
being grown less raind, they become a river ; and many of 
these being united in one common channel, make such 
Streams as the Rhine, the Rhone, and the Danube ; which 
Litter one would hardly think the collection of water con- 
densed "out of vapour, unless we consider how vast a tract of 
ground that river drains, and that it is the aggregate of all 
Qiose springs which break out on th^ south side of the Car- 
pathian mountainj, and on the north side of the immense 
ridge of the Alps, which is one continued cliafn of mountains 
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fronr Switzerland to the Black Sea. And it inav generalij^ 
pass for a rtde, that the magnitudeaof a river, or tne quantity 
of water it discharges, is proportionable to tlie Jcngtii and 
height of the ridges, from whence its fountains arise. ^ 

Thus, then, is one part of the vapours, blown upon the land, 
returned by the rivers into the sea, from whence they came> 
Another part, by the cool of the night, (alls in dews, or else 
in rains, t^ain into the sea, before it feaches the land, which 
is by much the greatest part of the whole vapour, because of 
tlie great extent of the ocean, which tlic molion of the winds 
does not traverse in a very long space of time. And this is 
the reason why the rivers do not return SQ .nuich into the 
Mediterranean as is extracted in vapour «part falls 

on the lower lands, and is the pabulum of planti, jvhere yet it 
does not rest, but is, again exhaled in vapour by die action of 
the sun, and is citlicr carried by the wii^ds^to ^ sea, to fall 
in rahi or dew tlierc, or else to tl)e mountains, to be there 
turned into springs ; and Jthough this does not i^nniediatcly 
happen, yet alter several vicissitudes, of rising in vapour and 
falling in rain or dews, each particle of the water h at length 
returned to the sea from whence it came. Add to this, that 
the rain waters, afler the earth is fully sated with moisture, 
by the valleys or lower parts of the earth finds its way into 
tlie rivers, and so is compendiously sent back to the sea. 

Afler this manner is the oirtulation [terformed, and 1 doubt 
iiof but this hypothesis is more reasonable than that of those 
who derive all springs from the rain waters, which yet arc 
perpetual and without diminution, even when no rain fells foV 
a long space of time ; or than that which derives them from a 
hltration of the sea waters tlirough certain imaginary tuht s or 
passages within the earth, wherein they lose their saltness 
This latter hypothesis, besides many others, labours under 
this principal absurdity, that the greatest rivers have their 
most copious fountains farthest from the sea, and whither so 
great quantities of fn*sh water cannot r^josonably be derived 
any other way than in vapour. ThiS;, if We may allow final 
causes, sci^ms to be the design of the hills, that their ridges 
being placed through the miost of the continents, might serue 
as it were for alembics to distil fresh water for the use of man 
and beast, and their heights to give a descent to those streams 
to run gently, like so many veins of the macrocosm, to be the 
more beneficial to the, creation. 

Now tills theory of springs is not a bare h^^othesis, but 
founded on experience, which it waamy*luck to gain in my 
stay at St. Helena, where in the night-time, on the tops of 
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•the hills, about 800 yards above the sea, there was so stran^ 
"a condensation, or rathe)% precipitation of the vapours, that it 
was a groat impediment to my celestial observations ; for in 
ilie^lear sky the dew would fell so fast as to cover, eaclvhulf 
quarter of -an hour, my glasses with little drops, so that I was 
iiccessitatcd-to wipe them so oAen, and my papers on which I 
wroic my observations would immediately be so wet with tlie 
dew, that it would not* bear ink. 


A Letter frtm Hans SLOAm, M* Z>., loiih Accounts of tke 
Earthquakes in Peru, Oct, 20. 1687; and at J'anuUc(h 
Feb, 1*9. 16S7-8; and June 7. 1692. 

No. I. Am Letter from Father AL'arez de Toteao^ a Ftanr 
ciscan, Fnar^ dated OcU 2'). 1687. — Oot, 20. at 4 o'clock in 
the niprninlf^tTfe on a dreadful earthquake and noise, by 
which some houses .fell, and some persons were killed under 
their ruins* At five o'clock the same morning was ahotlier 
shake, n ith the like noise. At*six o'clock the aforesaid morn- 
ing, when Ve thought we had been all in safety, came another 
shake, with great fury and rushing noise ; the sea with great 
bellowings ' 111 died beyond its1)ounds, the bells rang if them- 
selves, and building thrown down. Callao, Canete, 
Pisco, Chancay, and^Los Cliorillos, arc all ruined. More 
than 5000 deaci bodies are found, and more are found daily* 
so that their number is not known. 

^ No. 11. Dr, Sloane , — The inhabitants of Jamaica 
expect an eui’thquake every year. Some are of opinion, that 
they follow Aie great rains. One of them happened on 
Sunday the 19th of Fob. 1687-8, about eight in the morning. 
I found in a chauibcr, one story high* the cabinets and si^- 
vcral other moveables on the floor to reel, as if peoplcrhad 
fSaised the foundations of the house. Being in a high brick 
house, 1 made what haste I could to get out; but before 1 
had passed through •two rooms, and got to the stair-case, it 
was over. It caniu by shocks ; there were three of them, 
with a little pause between. It lasted about a minute of time 
in all ; ^nd there was a small noise accompanied it This was 
generally felt all over the island at the same time, or near it * 
some houses therein being cracked and very near ruined* 
others being uncovered of their tiles ; very few escaped some 
injury. The ships in the harbour at Pert-Royal felt it 
No. Ill On the temble Earthquake at Port-Iiq^alt in 
Jamaica, June 7. 1(>!92. — The temble earthquake which hap* 
peued die 7Ui instant, between 1 i and 12 o'clock at noon, 
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shook down and drowned nine tenths of the town of Port^ 
Royal in two minutes* timct and all near the wharf-side in lesflP 
than one minute; very few escaped there. 1 lost all my 
people and goods, my wife and two men, Mrs. B. and<^er 
daughter. One white maid escaped, who gave me an ao» 
count, that her mistress was in l^r closit, two pair of stain/*^ 
high, and she was sent into the garret, where was Mrs B. 
and her daughter, when she felt the e&rth^uake, and bid her 
take up her child and run down ; but turning about, met the 
water at the top of the garret stairs ; for the house sqnk down 
right, and is now near 30 feet ander water. My son and 1 
went that morning to Liguania : the earthquake took us in 
the mid-way between that and Port-Royal, where wre were 
near being overwhelmed by a swift rolling sea, si% feet above 
the surface, without any wind ; but being forced back to 
Liguania, 1 found all the houses eyen with dlie ground. The 
earth continues to shake five or f^ix limes in 2d> hours, and 
often trembling. Great part of tl!e momitains fell, down, and 
fall daily. 

No, IV. Frtm Jamaica^ dated Sept^ 23. 1692.-^ We have 
had a dreadful mortality hince *the great earthquake (for we 
have little ones daily) ; iilniO'tt lialf the people that escaped 
at Port- Royal are since dead of a malignant fe\er, from the 
change of air, want of dry houses,, n arm lodging, proper 
medicines, and Other conveniences. * * 

No. V. Amjdier Arommt of the EurthquaJte of June 7. 
1692. — Great part of d?ort- Royal is sunk ; so that where the 
wharfs were is now some fathoms of water : all the street 
where the church stood is overflowed, that the water stands 
as high as the upper rooms of those which are standing. The 
eai th when it opened and swallowed up people, some rose in 
other streets, some in the middle of the harbour, and were 
saved ; though, at the same time, 1 believe there w c re lost 
almut 20(K) whites and blacks. At the nortii about ] OCX) 
acres of land sunk, and 13 people with it; all our houses 
thrown down all over the island, that* we n ere forced to live 
in huts. The two great mountains at the entering into 
Sixteen-Mile- Walk fell and met, and stoppi^ the river; so that 
it was dry from that place to the Ferry for a whole day ; and 
vast quantities of fish taken up, which was greatly to the 
relief of the distressed. At "Yellows a great mountain split, 
and fell into the leveLland, and covered be\eral settlements, 
and destroyed 19 white people. One of the persons, whose 
luunc w"as Hopkins, had Ins plantation removed hdf a mile ^ 

F 5 



106 


EAntliaUAKBB tw 


^om tlio place where it formerly stood. Of tH ftotn a 
fathom to six or seven, tkc water flew out at the top* the 
great motion of the earth jSince then, it has continued 
shifleiug sometimes two or thrite times in a day* < Our people 
settled u town at Liguania side, and there ai'e about 500 
j^raves alrcjuty, an(fli{peo|fle every day arc dying stilL 

No *VI. Ptvmjhe same Place, and on the same JEarihguake, 
^ Oii Tuesday, the 7t1i of June, 1692, between 11 and 12 at 
noon, at Port-Uoyal, wo felt the house shake, and saw the 
bricb begin to rise in the^floor. Immediately we ran out, and 
saw the houses swallowed up? or thrown on heaps. The sand 
in the street rose like the waves of the sea, lifling up all 
persons tliut <rtood upon it, and immediately dropping down 
into pits ; mid at the same iiihtant a flood of water rushed in, 
tJirowing down all who were in its way ; some were seen 
catching leil I ol^beanis and rafters of houses, otliers were 
found in tho sand thsi'appeared when the water was drained 
axvay, witls tlieir and*arms out. As soon as tlie shock 
was over, I eadeavoured to go towards my house, on the ruins 
of the hoifscs that were floating on the water, but could not : 
at length I got a canoe, and rowed up the great sea-aide 
towards niy house, where 1 saw several men and women float- 
ing upon the ivrock out at sea ; and taking in as many as I 
could. I rowed on till^I came where I thought my house had% 
stood, but coiild not liear of eilln^r my wife or family* Next 
morning I went from one ship to another, till at length 1 met 
with my wife and two of my negroeai She told me, when 
she felt the hou<<o siialtc, she ran out, and called all within to 
do the same : she was no sooner out, but the sand IKVed up : 
and her negro women grasping about her, tliey both dropped 
iiito the earth together ; and at the same instant the water 


coming in, rolled them over and over, till at length they 
Caught hold of a beam, where they hung, till a boat came from 
a Spanish vessel, and took them up. 

Several ships were overset and lost in the harbour, and 
some thrown on the land. A hideous rumbling was beard in 


tile mountains ; so that it iriglTtened,many negroes that had 
Uhen rhn away some months from their masters,. and made 
them return, and promise never to run away a^in. . The 
* water tiiut issued from the Saltpans Hills forced ns passage 
out from the hill in 20 or SO several places ; some with such 
^violence, tliat had &o inan^ sluices b^n drawn up at once, 
they Could not hav| run with greater force, and most of them 
six or seven yards high from the foot the hill ; and the 
>was brackhh. it continued runiung that afternooiii, oil 
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flight, and till acaCt momhig about smi^rise, at which time thV 
Saltpans were ^uite overHowed. • 

The tnountttinS between l^nish Town and Sixteen-Milc« 
Walk, as the way liek a^ong the river, about the mid- wa^ they 
are'olmost perpendicular; those two mountains, in the violent 
shake of the earthquake, Joined together, which stopped 
passage of the river, and forced it to seek another, which was 
a great way in and out among the w^ds and savannas ; and 
it was nine days before the town had any relief from it: inso- 
much that before it came, the people were in thoughts of 
removing into the country, ctmcluding it had been sunk, as 
Porc-lloj^ol was. The mountains along the river are so throw n 
on heapM, that all people are forced to go by Gttanaboa to 
Sixteen- Vlile- Walk. • 

'fhe mountains st Galloes fared no better than those of 
Stxteen-Miie-Walk, a great part of one ofthem falling down, 
drove all the trees belore it ; and at the foot of tlic mountain 
tliere was a plantation that was wholly overtlirowa and buried 
in it. 

No. VII. Some more ParHcufars of tlie mme* — As to the 
mountains in Leguanee, they fell in several places, and in 
some voiy steep; but the steepest mountain that ue heard 
fall, was that at Gallowes, which occasioned much damage. 
The water in the streets of Port-Kc^al did not 8|iodVup, as 
you have {,ieard ; but in the violent slTake the sand cracking 
and opening, in several places whei e people stood, they sunk 
into it ; and the w.itei boiled out of the sand, that covered 
manYf and saved others. ^ 

^ No. VIII. Some other ParHctifors of the some.— Tlie year 
I6’d2 began in d^maica with very dry and hot weather, which 
continued till May, when there was very blowing weather, 
and much ruin to tlie end of the month, from which time, till 
the time of the earthquake, it was very hot, calm, and drf ; 
and on Tuesday the 7th of June, about 40 minutes past el^\ea 
in the forenoon, it being then a very hot and fine day, scarcely 
a cloud to be seen in the sky, or a •breath of ak to be felt, 
happened tliat great ijinke, so fatal to this plaft, and to the 
whole island, which, for its violence and strange effetts, ntky 
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pened in the woi Id, and may as well deserve the memory of 
future ages. 

It began with a small tremblings sc as tamale people tlilnk 
there was an earthquake, whicK thoughts were immediately 
confiinied by a ftcond shake something stronger, accom- 
panied all the while with a hollow rumbling noise, almost like 
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lhat of thunder, which made tlicm begin to run out of Itheir 
houses. But, alas !- thisiwas but short warning for them to*' 
provide for their safety ; for immediately succeeded the third 
shook, which in less than a minute's time shook the very* 
foundation of Port-Royal, so that at least two parts in three 
of the houses, and the ground whereon they stood, and most 
part of those who inhabited them, all sunk at once quite 
under water: and on tJie place which was leR^ and is now 
standing, shook down and shattered the houses in so violent 
a manner, that at our landing it looked like a heap of rubbish, ^ 
scarcely one* house in ten lefl*standing, and those so cracked 
and shattered, that but few of them were fit, or tlmught rafb 
to live im All those trees whicli were next the water,* to- 
wards the liarbour-side where there were excellent whdhTs, 
close to which ships of 700 tons might lie and deliver their 
lading, where wef0 the best store-houses and conveniences 
for merchants, where were.brave stately buildings, where the 
chief men of the place lived, and which were in all respects 
the principal ])arts of Port- Royal* now lie in four, six, or eight 
fithoms waftcr. That part which is now standing is part of ^ 
the end of that neck of land which runs into the sea, and 
makes this harbour, and is now a perfect island ; the whole 
neck of land from the port of Port-Royal now standing, to the 
pdllisHbes, or other end of Port-Royal towards the land, 
which is above a quarter of a mile, being quite discontinued 
and lost in tlie earthquake; and is now also, with all the 
houses, quite under water. This part of Port-Royal which is - 
now standing is said t ) stand upon a rock : but, alas ! the 
strange rents and tcarings of the mountains liere suificiently ‘ 
evinqe, that rocks and sand are equally unable to withstand 
tlie force of a violent earthquake. The ground heaved and 
swelled like a rolling swelling sea ; by which means several 
Imuses now standing were shuffled aud moved some yards 
from their places. 

One whole street is said to be twice as broad now a§ ' 
before the euj^hquake ; •and in many places the ground would 
crackle, an^open and shut quick and fast : of which small 
openings have been seen 200 or 300 at one time, in lonie 
whereof many people were swallowed up; some the ear^ 
caught by the middle, and squeezed to death ; the heads of ^ 
others only appeared above ground; some were swallowed 
quite down, and cast up again by great quantities of water; 
others wont down, and were never more ^een* These were 
the smallest openings. Others, that wer#largcr, swallowed ' 
up gr^t houses ; mid out of some gapinga would issue whole - 
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rivere*ot watery spouted up a great height into the air, whicti'^ 
seemed to threaten a deluge to that J!)art of Port-Royal wliich 
the earthquake seemed to favour) accompanied with offenyve 
smellS) means of which openings, and the vapours at that 
time emitted from the earth into the air, the sky, which be-" 
fore was clear and blue, was in a minute's time becom'e dull 
and reddish, looking like a red-hot ovetv 

All these dreadful circumstances occurring at once, accom- 
panied with prodigious loud noises from the mountains, occa- 
sioned by their mlling, drc. and also a hollow noise under 
ground, and people running frolia one place to another dis- 
tracted with fear, made the whole so terrible, that people 
thought the dissolution of the whole frame of the wOTld was 
at hJkd. Indeed, it is melancholy now to see the chimnies 
and tops of some houses, and the masts of ships, appear above 
water ; and when one first comes ashore, to see so many heaps 
of ruins ; to see so many houses shattered, some half fallen 
down, the rest desolated and without inhabitants; to see 
where houses iiave been swallowed up, some appearing half 
above ground, and of others the chimnies only ; but above all, 
to stand on the sea-shore, and to look over that part of the 
neck of land, which for above a quarter of a mlJe was quite 
swallowed up; there, where once brave streets of stately 
houses stood, appearing now n 9 tliing bvt water, except here 
and there a chimney, and sonic parts and pieces of houses. 

^ And though Port-Royal was so great a sufferer by the 
earthquake, yet it lefl more houses standing there Uian in all • 
the island besides, all over which it was said tQ rage more 
furiously than at Port-Royal ; for it was so violent in other 
places, that people could not keep their legs, but were thrown 
on the ground, where they lay on their faces with their arms 
tuid legs spread out, to prevent being tumbled and thrown 
about by the almost incredible motion of the earth, like that 
of a great sea. It scarcely leR a planter's house or sugar- 
work standing all over the island : 1 think it ieft not a hpuse 
standing at Passage-Fort, and but one* in all Liganee, and 
none in St* Jago, except a few low houses, built by the wary ^ 
Spaniards. And it is not to be doubted, but that had there 
been 500 or 5000 towns in Jamaica, the earthquake would 
have ruined every one. In several places in the country the 
earth gaped prodigiously on the nortli side, the planters' 
houses, with tlie greatest part of their plantations, were swd- 
lowcd, houses,* people,' trees, all up in oue^gape ; instead of 
which, appeared for frome tinm after a g«"eat pool or lake of 
water, cay^ing idiove iOOO acres, which is since dried 
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and now is nothing but a loose sand or fgavel; withodt any 
the least mark left wheAby one may judge that there ever 
stood a tree, house, or any thing ehe. 

In Clarendon precinct the earth gaped, and spouted up with 
a.prodigious force great quantities of water into the air, above 
ri mites from the sea; and all over the island tliere were 
abundance of gapings«of the* earth, many thousands. But in 
the mountains are said to be the most violent shakes of all ; 
and it is a generally received opinion, tliat the nearer to the 
mountains, ^he ^eater the shake. Indeed, they are strangely 
torn and rent ; insoiiiuch, tliat they seem to be of quite dii^ 
fereut sjiapes now from what they were, especially tlie blue, 
and other high mountains ; thus breaking one mountain, and 
thereof msfking two or three ; and joining two mountain^and 
making thereof pne, closing up the unhappy valley between. 
And at Yaliowes particularly, some families, who lived be- 
tween two mountains, wiTe slmt up and buried under them. 
Not far frhni which place, part df a mountain, After having 
made scv^ml leans or moves, overwhelmed a whole family, 
and great part or a plantation, l>ing a mile off. And a large 
high nitnmtain, near Port-Morant, near a day’s journey over, 
ib said to be quite swallowed up; and in the place where it 
stood tliore is now a great lake of four or five leagues over. 
Tiiose things happered in lower mountains : hut In the blue 
mountains, and the neighbouring ones, from whence came 
those dreadful roarings, terrible and amazing to all tha||| 
•^heard them, may be reasonably supposed to be many strange 
alterations of tlie like nature : but those wild desert places, 
being very rarely or never visited by any persons, we are yet 
ignorant of what happened there ; but the astonishing noises 
that came from thence, and their miserable, shatu^red ap- 
pearance, show what havoc has been there made. Hiere 
one may see where the tops of great mountains Imve fallen, 
sweeping dowa «11 the trees, and every thing in tlieir way, 
and making a path quite from top to bottom; and other 
places which seem t5 be peeled and bare a mile together ; 
^whiclt vast pieces of mountains, with all the trees thereon, 
falling together in a huddled imd confused mannei’, stopped 
up most of the rivers for about ^4 hdurs ; which afterwf^s 
having found out new passages, brought down into the sea, 
and tills harbour, several hundred thousand tons of "timber, 
which would sometimes float in the*sca in such prodigious 
quantities, that they looked like moving islands. 1 have seen 
several of those large trees on this shore, all deprived of their 
bark and branches, and generally very much by the 
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^fOcky pdBsagc^ through whiuii* by the force of a falling 
stream, and their ovrn weight, tiiejr miglit be supposed toM 
driven. One great triu^ of a ttee^ particularly, I have jfeoti 
pressed as a sugar-candllfler it lias passed the mill# 

Some are of opinion that the mountains are sunk a little, 
and are not so high as they were : others think the whole 
island is sunk something by tlie earthquake. Port-Royal is 
said to be sunk a foot ; and m many places in Liganee, I hove 
been told are wells, which require not so long a rope to draw 
water out of them now, as before the earthquake, by two or 
three feet,, which seems a sort oT proof, that either the land is 
sunk or the sea risen, the former of which seems most proba- 
ble. Two gentlemen happened at the time of tlio earth- 
quake to be in Liganee, by the sea-side ; where %t the time 
of the great shake Uie sea retired from the land in such sort, 
that for 200 or SOO yard.3^ tlie bottom or*the sea appeared 
dry, wheremi they saw He several *11811, some of wliich one 
of the g^iUeuien ran and took up, and in a Ininute or 
two alter the sea rapidly returned again, and ^vcrilowed 
great part of the sliore. At Yallhouse the sea is said to have 
retired above a mile. It is thought there were lost in all 
parts of tlie island 2000 people; and had the s|iOj?k happened 
in the night, very few woukl have escaped alive ; and those 
that had would in all probability have Jieen knocked in the 
head by the negroes, and tU6 Liund to all intents and pur- 
poses quite ruined. 

It is observed, that since the earthquake, the land-breeze» 
oflcii fail us, and instead thereof^ the sea-breezes often blow 
all night ; a thing rarely known before, but since* common. 
In Port- Royal, and in many places all over the island, much 
sulphureous combustible matter has bi^en found, supposed to 
liave been thrown out, on the opening of the earth, which on^ 
the first touch of fire uould fiamc and burn like a candle. 

. Alt«*'. tlie great shock, those who escaped got on board the 
aliipa ia the harbour, where many continued about two 
.tnotitbs alter : Uie shocks -all tliat time Were violenti and fre- 
quent; sometimes two or tlirec in an liour*8 time, accoinganiec^ 
with frigUtful noises, both from under tlie earth, and from tlie^. 
continu^ lulling and breaking of tlie mountains. 


Accou^ of the Giants* mCauscwa ^9 in IsSa North of Ireland, 
by t!^ Rev. Dr. Sa^wml Foi.by. ^ 


. Tub Giants* Causeway is about eight English mifes north- 
mt Iroqii^the town of Colcrain, and about tlirec from tlie 
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B\ish-Mills, almost directly north. It runs from the bottom 
of a high hill into the sed, how far is not known ; but at low- 

wa^er its length is about 600 feet* ftnd its breadth in the 

broadest place 2d?0 feet, in the nariwest 1 20 feet ; it is also 
very unequal in height, being in some places about 86 feet 
high above the level of the strand, and in other places about 
15 feet. . , 

It consists of many thousand pillars, which stand mostly 
perpendicular to tlie plane of tlie horizon, and close to one 
another ; but we could not discern whether they run down 
under ground like a quarry di' not. Some of the pillars are 
very long, and higher than the rest ; others short and broken : 
some for a pretty large space of an equal height, so that their 
tops make'^an even, plane surface; many of tlieni are imper- 
fect, cracked, and irregular ; others «entire, uniform, and 
handsome, and these of different shapes and sizes. 

We found none square^ but afinost all pentagonal, or hex- 
agonal ; only a few had seven sides ; and many4kiorc penta- 
gons then hexagons ; hut they are all irregular, none liaving 
their sides of equal breadth ; some of the pillars are 15, soma 
18 inches, some again two feet in diameter ; none of theni^ 
arc one entire stone, but every pillar consists of several jointt^ 
or pieces, o£ which some are six, some 12, some 18 inches, 
some two feet decp,„ • These pieces lie close upon one an- 
other, not joining with flat surfa<:es, but one of them is always 
concave in the middle, the other convex. These joints are 
•not always placed alike ; for in some pillars the convexity is 
always upwards* and in others it is always downwards, 'They 
always lie as close as possible for one stone to lie on onotlier, 
so that on the outside of the pillars you can only discern the 
crack that joins the two stones. When you force them asun-« 

^ der, both the concave and convex surfaces are very smooth, 

‘ as are also the sides of the pillars, w Inch touch each other, 
being of a whitish free-stone colour, but a finer and closer 
grit ; whereas op breaking some pieces off them, 
appears like dark marble. 

^ The pillars stand so close one to another, that a knife can 
"^hardly be thrust in between their sides ; and though soino 
h*,ve five sides, and others of them- six, yet their contexture 
is so adapted, that there is no vacuity between them s the 
inequality of the numbers of the sides of the pillaiirbeing 
oden in a very surprising and wondevful manner, throughout 
the whole cause^l^ay, compensated by the inequality^of the 
breadths and angles of those sides; so that the whole at ra 
little distance looks veiy regular ; and where in tnwr places 
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a good number of the pillars are exactly of the same height/ 
the superfiefes of their tops looks very like the pavements that 
are in some gentlemen’s halls. ^ 

Every single. pillar retails its own thickness, and an^cs, 
and side8» from top to bottom. Those which seem to be en« 
tire> as tlmy were originally, are at the top flat and roughj 
those wliich lie low to the sea are washed smooth ; aiid others, 
that seem to have their natund tops blown or washed off, are 
some concave, and others convex. 

Account of the Mischief which Mcll the Inhafniants of the Isb 
(f Sorea^ near the Moluccas. * 

In the beginning of tlie easterly season, the isle of Sorea, 
situated towards the i^uth-east of these islands, consisting fur 
tile most part of one mountain, which now* is more terribly 
shaken than ever before, casting out abundance of Are and 
smoke, onljswith some short intermissions. And* when the 
easterly ind had blown about six or seven weeks, till about 
the 4th of June, the inhabitants being almost so far used to 
line trembling and casting up of fire that they were aireless, 
the mountain Sorea began early in the morning to cast out 
more fire than ordinary, which continued for five or six days, 
during which it was dark and cloudy feather, till at last it 
brought forth not only a most prodigious flame, but also such ^ 
a black and sulphureous vapour, that the inhabitants of Ilislo, 
a village in the western part of the island, and nearest to the, 
opening of the mountain, were wholly covered by.it, and after<'> 
wards followed a whole stream of laming brimstone, which 
consumed many that could not escape. Afterwards tlic in- 
habitants perceived that a part of the mountain was sunk 
down, and three or four days after another part ; and so from 
time to time, until the burning lake was become almost half* 
tlie s|gce of die island Wherefore the inhabitants went on 
boardwicir vessels and boats, from whencQ they piTccived 
diat huge pieces of the mountain fell into this fiery lake, as 
into a bottomless pit, with a most prodigious noise, as if a 
large cannon were discliarged. It was rfinarkabJe, that die* 
more vehement the fire w^asi d^e less the Island \ias sliaken. 

The inhabitants of 'anotmr town, called Woroe, upon the 
east of die island, not thiuking||||emsc]ves in so great 
danger, the q)ening or fieiy lake bcinj^et at some distance, 
remained a month bnger, until Uiey saw th(^ same continually 
approaching them : they observed diat when gri at pieces fell 
ilewti/ die lake became voider, die itoLc wu^ so iiuich 
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the gl'catcr, 80 that they saw no likelihood but t!mt all the 
ihland would be swallowed up ; wherefore they unanimoMsly 
transported themselves to B<uida> leaving all their moveables 
foi want of vessels. 


On Chyllficatum. By Mr. WiLLi.tM Coivpsr. 

The cutting-teeth are first employed in dividing the food. 
When a proportionable piece is thus taken into the mouthy 
the lower jaw is variously moved by its proper "muscles, and 
mastication is begun, and 'carried on by the assistance of 
the tongue, cheeks, and lips ; the first two still applying the 
less divhled parts of the aliment to the dentes ’mokires, till 
tliere is anr equal comminution of all its parts. At the some 
time several of the muscles, employed, in the motion of the 
lower jaw, arc also serviceable in promoting the saliva or 
spittle, separated from the blood by the parotid glands ; those 
of the lov(^er jaw, and under the tongue into thei^mouth , the 
salival glands of the cheeks and lips also contributing tlieir 
juices, do altogether join with tlie masticated aliment^ before 
or at the same time it is made fit to be swallowed ; whidb 
action is called deglutition. 

Deglutition is thus performed : the aliment, as well what 
is fluid as that masti(;ated, being lodged on the tongue, which 
somewhat hollows itself, by means of its own proper muscular 
fibres, for tlie more commodious entertaining the larger quan- 
vtity, its tip and sides are applied to the insides of all the teeth 
of the uppey jaw^ the tongue is suddenly drawn up by the 
musculi styloglossi and myloglossus, together with those 
muscles which pull the os hyoides upwards, at the same time 
the fauces are also drawn up, and their cavity enlarged by 
the musculi stylopharyngei ; and about two thirds of the 
superior surface of the tongue is adequately applied to the 
roof of the mouth ; the epiglottis, from its position being 
consequently depressed, thereby covers the glottis or^imuli^ 
of the larynx, and prevents any part of the aliment from de- 
scending into the windpipe. In this part of the action of 
deglutition, the glands under the tongue, and excretory ducts 

those of the lower jaw, are compressed, and tlieir separated 
liquors or spittle discharged by%ieir papillm, situated at the 
lower part of the frsAni or ligament of the tongue ; and this 
is done by the musculus mylohyoideus. Wlien the aliment is 
thus forced into (he fauces, or upper part of the gula, at tlie 
same time the gurgareon, with the uvula, are drawn upwards 
aiid backwards by tlic musculi sphucnostaphyli, by NfHih. means 
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anj p!irt of the aliment is hindered from ascending into the* 
foramina narium ; the fauces by dietnusculus pterygopharyn« 
gens and ocsophageus are contracted ; by which the aliment is 
not only compressed into the gulo, but the matter separated 
from the blood by the glands of the fauces, especially of those 
large ones Cidlcd tonsillie, is forced out of their cells or ex- 
cretory ducts, to join with it in its d^sceht to the stomach 
by the gula, through which latter it passes, by tlie action of 
its muscular fibres. 

The aliment, thus impregnated with saliva in mastication 
and deglutition, being received id to the stomach, there meets 
with a juice separated from the blood by the glands of that 
part, whose excretory ducts open into the cavity of *the sto- 
mach : by the commixture of these liquors, whether of the 
saliva or j.uice of th^ stomach, a proper menstruum is com- 
posed, by which the part^ of the aliment are still more and 
more divided, by its insinuating into their pores, by which 
the air, before imprisoned in their less divided parts, is not 
only more disentangled, but by the natural heat it must ne* 
cessarily suffer such a rarefaction, as that the whole stomach 
becomes still more and more distended : hence it is we have 
less appetite some time af^cr eating than we had imme- 
diately after; hence also arise those frequent eructations 
from divers aliments, as old pease, cabbage, and other veget- 
ables. Though we have not tised the word fermentation, yet 
we do not suppose the dissolution of tlie aliment within the 
stomach can dc done, at least without an intestine motion of, 
its particles with the menstruum : but we have/>initted tliat 
term, because it maybe apt to lead us into an idea of a greater 
conflict than in tru& there really is. 

At the same time, when this intumescence and agitation of 
tile matter is made in the stomach, the contents of the neigh- 
bouring excretory ducts, viz. the bile in the gall-bladder, the * 
liver ducts, and the pancreatic juice in the ductus pancre- 
aticus,^ are compressed into the duodenum* through the 
extension of the stomachs itself : the refluent blood of the 
stomach at that instant being, in some measure, retarded, 
whence the muscular fibres are more liable to be contracted. * 

Nor can we conceive how the liquor of the stomach, afler 
uniting with the saliva and aliment t^uld be still so plenti- 
fully excreted from the glands of ^ irritate its 

internal membrane, andf excite its tnurauar fibres tp 6>ntract, 
since the muscles of the abdomen would in^like manner, as in 
tNimitifig, be drawn into a consent of co-ojierating, and the 
aliment should be forcibly rejected by the mouth : beside^ 
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should the 1i(]Uor of tlic stomach prove so prejudicial ih chpr« 
lification, what would the ease be»^nimediately on the dis« 
cl^rge of all its contents. The irritation the stoniacli 
undergoes in hunger appears only to arise from an accumu- 
lation of the saliva in the stomach, in conjunction with the 
liquor of the glands of that part ; hence it is we rather dis- 
diargc the spittle at, that time by the mouth, than to suffer 
any more of it to descend into the stomach ; hence proceeds 
what is called the watering of the mouth ; hence, also, when 
the saliva is vitiated, the appetite is depravecL 
The stomach, by means oV its muscular fibres, contracting 
itself, giadually discharges its contents by the pylorus into 
tlie duoclenum, in which gut, ader a small semicircular de- 
scent, it nnects with the pancreatic juice and bile ; both, 
which joining with it, renders some parts t)f the aliment more 
fluid, by still disuniting the grosser parts from the more pure ; 
and here chylification 4s made perfect. The bile which 
abounds tvith iixivial salts, a ^^Is^apt to mix with thegiosscr 
parts of the concocte ^limeu* timulates the guts, and de- 
terges or cleanses thex *dvities of the mucous matter, se- 
parated from the I ^od b> glands of the guts, and lodged in 
their cavities ; whicn not only moistens the insides of the 
guts but defends the mouths of the lacteals from being in- 
jured by foreign boc|i«s, which often pass that way. 

llic contents of the intestines moving still on by means of 
ttie peristaltic or wormlike motion of Uie guts, whilst those 
thinner parts fitted for tlie pores of the lacteal vessels, called 
cliyle, is absorbed by them, the thic^kcr parts move still more 
slowly on, and by the many stops they continually meet 
with by the connivent valves, all the chyle or thinner parts 
ai'e at length entirely absorbed ; the remains, being merely 
excrementitious, are only fit to be excluded by stool. 


Xwmrr^ical Ohsenmthms of vast Numbers of AnimnTcules, 
seen in Water. I4t/ John l/AmiSy JLA. Sector of Win^ 
chetsm^ 

July the 7tn, 169% I examined a small drop of some rain- 
wivter winch had stood in a gallipot ixr my window for about 
two montlis. 1 tookit with the head of a small pin from the 
discoloured surra(*g,|||H^ water, and observed in it four aorta 
of animals. In the^^r part of the dreq) were two kinds,- 
and both very small SomO were of the figure of ants" egn ; 
these were in continual and swift motion ; and 1 find 
this kind of oval figure is tlie most common to the aajmalcuics 
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Found fn liquors. The other species, that were In the ckvir 
part of the drop, were much more oblong ; about three times 
as long as broad ; these were exceedingly numerous, Ivytt 
their motion was slow in comparison of the former. 

In the thick part of the drop, for the water Irnd contracted 
a thickish scum, 1 found also two species of animals : as, a 
kind of eels, like those in Vinegar, but much smaller, and with 
their extremities sharper ; these would wriggle out into the 
clear part, and then suddenly return back again, and hide in 
the thick and muddy part of the drop, much like common" 
eels in the water. 1 saw here ^so an animal like a large 
maggot, which would contract itself pp into a spherical 
figure, and then stretch itself out again ; the end of its tail 
appeared with a forceps, like that of an ear-wig, ahd 1 could 
plainly see it (men ar(l shut its mouth, from whence air- 
bubbles would frequently be discharged. Of these I could 
number about four or five, and they seemed to be busy with 
their mouths, as if in feeding. 

These four kinds of living creatures I found afterwards 
also in many other drops of the same corrupted water, viz. 
in its film or scum, which was on the surface; for under 
that, in the lower parts of the water, 1 could never find any 
animals at all, unless when the water was disturbed, and the 
surface shaken down into, and iqingled \/'th, the lower parts. 

AjhiI 27th, 1696. With (i much better microscope I 
examined some rain-water, which had stood uncovered a 
pretty while, but had not contracted any such thick and • 
discoloured scum hs that before mentioned had. In this, 
where it was clear, I could not find any animals at all ; but a 
little thin white scum, which like grease began to apjpear on 
tlie surface, 1 found to be a congeries of exceedii^iy small 
animalcules of different shapes and sizes, much like those ^ 
produced by steeping barley in water. 

At the same time I looked on a small drop of the green 
surfkce of some puddle^^water : this 1 found to be altogether 
composed of animals of several shapes and magnitudes ; but 
the most remarkable were those which I found gave the ^ 
water that green colour, and weTe ova! ereatui^es, whose 
middle part was of a grass green, but each '^nd clear and 
transparent. They would contract and dilate themselves, 
tumble Q0r ai# over many times 

away like fishes ; their liead was at broadest end, for 
they etill moved that way. They were very numerous, but 
yat so large, tliat I coulcl distinguish them very plainly with 
a glass tliat did not magnify very milch. Among these were 
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interspersed many other smaller and transparent animals^ 
like those just mentioned, as found in the whitish scum that 
wes on some rain-water, which had stood a while uncoveredL 

April the 29th, 1()96, 1 found another sort of creatures in 
tlie water, some of which I had kept in a iivindow in an open 
glass. They were as large as three of the others, with the 
green border about their middles, but these were perfectly 
clear and colourless. 

I then also examined more accurately the belts or girdles 
of green which were about the above animals, and found 
them to be composed of globules so like the rocs or spawn 
of fishes, that I could not but fancy they served for the same 
use in tliese little animals ; for I found now, since April 27., 
many of tiiem without any thing at all of that green belt or 
girdle : others with it very much, and that unequally di- 
'^Diinishcd, and tlic water filled with a vast number of small 
animals, which before I saw not there, and which I now 
considered as the young animated fry, which the old ones 
had she^. 1 continued looking on them at times, for two 
days, during which time the number of the old ones, with 
the OTccn giidles, decreased more and more ; and at last I 
could not see one of them so encom])asscd, but they were all 
clear and colourless from end to end 

May the 18th, 16%, I looked on some of the surface of 
puddle-water, which was bluish, or rather of a changeable 
colour, between blue and red. In a large quantity of it I 
' found prodigious numbers of animals, and of such various 
sizes, that f could nbt but admire thcil^ p'eat number and 
variety ; but among those were none witb those girdles 
before mentioned, either of green or my other colour. 

I then also examined the surface oi some other puddle- 
water, that looked a little greenish ; and this I found stocked 
with such infinite numbers of animals as I never yet saw, 
except in the genitura niasculinA of some creatures. Among 
these there were many of a greenish colour, but they all 
moved about so swiftly, and were so near to each other, that 
^ 1 could not distinguish whether the green colour were all 
o\er their bodies, or whether it were only round their middles 
in girdles, as before ; Imt from the roundness of their figure 
and their smallness, I judged that they chiefly consisted of 
the young animateApawn of the abdVc-imSiftioncd kind of 
animals. 1 found that the point OlP^a pin dipped m spittle 
would presently Jiill them all. 

In the surface of some mineral chalybeate water, which bod 
stood in a phial unstopped for about three weeks, I saw two 
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kinds*or animals, one exceedingly small, and the other very 
large ; which latter sort had on the tail something like fins : 
there were but very few of either sort. The compounded ^It 
or vitriol of the water was shot into pretty figures, but all 
irregular. They looked like a small heap of little sticks, laid 
across each other at all angles and positions, only they were 
transparent, and a little greenish, as crystals of a chalybeate 
nature used to be. • 

J have infused whole pepper-corns, bay*berrics, oats, barley, 
and wheat, in^ water, whose scum, after two or three days, 
has afforded animals, as lias been often already found by 
others, at least as to some of them ; but I found the greatest 
numbers and variety in wheat and barley-water, and the 
fewest in that Msherein bay-berries had been steeped. 

How such vast numbers of animals can be thus, as it were 
at pleasure, produced, without having recourse to equivocal 
generation, seems a very great difficclty to account forf But 
Uiough the solving of it tliat way makes short work of the 
matter, for it is easy enough to say they are bred there by 
putrefaction, yet the asserting equivocal generation seems Db 
me to imply more absurdities and difficulties than perhaps 
may appear at first sight 

On the greoJt Age of Henry Jhtktns ; in a Letter from Mrs. 

Ann Savik to Dr. Tancred Hobinsonj S.R.S 

When 1 came first to live at Bolton, it was told me, there • 
lived in that parish a man near 150 years old ; that he had 
sworn as witness in a cause at York to J 20 years, which the 
judge reproving him for, he said he was butler at tliat time 
to Lord Conyers, and they told me, tliat it was reported his 
name was found in some old register of the Lord Conyer’s ^ 
menial servants. Being one day in my sister’s kitchen, * 
Henr^ Jenkins coming in to beg an alms, I had a mind to 
examine him : I told him he was an old man who must soon 
expect to ^ive an account to God of all he did or said ; and 
I desired him to tell me very truly bow old he was ; on Hhich 
he paused a little, and then said, that, to the best of his * 
remembrance, he was about 162 or 163. I asked him what 
kings he remembered; he said Henry Vlll.^ 1 asked him 
what public tl;jing he could longest loemembcr? he smd 
Floddeii-field. I asked vdiether the king was there ? he said, 
No, he was in France, and the Earl of Surry was general. 1 
asked him how old he might be then? lie said, he believed 
between 10 and 12 ; for,” says he, “ 1 was sent to North 
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allcrton with a horse-load of^^arrows, bdt they sent a Wgg^f 
boy from thence to the* army with them.”^ I thought by 
th^e mai ks 1 might find something In historieSj and lo6king 
in an old chronicle, I found that FTodden-field was^^out 
years before ; so that if he was 10 or 11 yeats, he must be 
162 or 10*^ as he said, when 1 examined him* I foundby 
tfie book, that bows apd arrTlws were tlicrt used, and that tlic 
corldie named was then general, and that King Henry Vlll. 
^ was tlien at Tournay ; so that I don't know what to answer 
*^to the consistences of these things, for Henrv^ Jenkins was a 
poor man, and could neither wriftw)or read. There were 
also four or five in the same paiisli^ that were reputed all of 
them to* be 100 years old, or within two or three years of it, 
and they til said he was an elderly man cver^ince they knew 
him ; for he was born in another p^^ish, and before any 
register was in churches, as it is said; he told me then, too, 
that lit was butler to tke Lord Conyers, and remembered 
the abbof of Fountains-abbey very well, who used to> drink a 
glm with Jiis lord heartily, and that the dissolution of the 
t^onastenes he said he well remembered. Ann Savile. 

This Henry Jenkins died 13eai^ 8. 1670 , at Ellerton, on 
Swale. The battle^of Ilodden^ ftdp Vas fought on the 9th of 
Sept. 1513. Henry Jenk!ns^p^j% yeats old W'hen Floddftn-^ 
field was fought, so^tliat J|^3iATd' 109 y^ars. Old FaAr liyed 
152 years nine moiUhs, sa tfijft Henry Jemkins outlived him 
by computation 1 Shears, and was tnc oldest man born on 
« the rains of this postililuviuu world. 

This IXeifry Jenkins, in the last century of%b life, was a 
fishei^ian, and used to wade in the streams; his diet was 
cearse and sour ; but towards the latter end pf his tbjs he 
begged up and down ;*he has sworn in chancery and otlier 
eourts^ to above 140 years' memory, and was oflen at the 
' assizes at York, whithci: lie generally went a-foot ; and I have 
heard some of the countt^ geiitlemcm affirm, that he fre- 
quently swam ip tlie rivers after lie was past the age of 100 
years. • 


Jl^ictc^ccpicid Observahwis on Ute Seeds cf Figs, Straseberries, 
By Mr. Lnvws^mzK. 

I HAVE taken a of pains, to see the piaut in the 

seed of e fig^Kyef TiCPuld' never aceomplishi^ilt for K seemed 
tb me that tiie were not perfqt Bjr when thfey were 
jpilled olT and turned up, to be sent beyond^ seas. 0pt having 
some lately wluch seemed to have been'^thered ripe, 1 
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therefore took many seeds of these figs to dissect them ; and 
after I had cut or broke their hard Ijusk, I brought out their 
kernel or pith perfect ; and after taking off their film, auil 
had separated the stuff wherein the young plant was 1 
saw the perfect plant, ^hsisting of two leaves, and of that 
part that is to make the roots and ^em. 

When eating some strawberries, Ind fixing my eyes on the 
little apices we see on a strawberry, 1 iconcluded that every 
one of them was a seed ; and to confirm my opinion I took a 
strawberry, one of the largest and ripest, and there 1‘found a 
great many seeds, after I had taj^en off the film wherein they 
were wrapt up, and fbund that every seed had also a string 
by which they were nourished. I opened several of tteni, by 
taking off their hard hus>k, and saw, that every one of them 
had the stuff we call a pith : having separated thiif pith from 
its ancient film, I tO(fk out the plant, whicfitl also' caused to 
be delineated, that we might see how many seeds we send 
together into our stomach, when wb eat but one sgoonful of 
strawberries ; for when I drvided one of the largest into foin 
equal parts, I found in one of these parts about 50 seeds ; 
according to this, the strawberry contained 200 seeds, and 
another that was much less I guessed to contain 120. Now if 
consider that a young plant of strawberries shoots in a 
yeai {for I never heard that they sow strawberries) into 
several shoots over the ground^ which fake root, and grow all 
up into plants, and bear the next year ; and that besiaes tlu%», 
each plant produces many strawberries, each whereof has as 
many seeds as is before said ; we must lay our hand on our* 
mouth, and be astonished at the increasing and»grc*at multi 
plicity of seeds of this plant. 

, On t/ie Use of Ophm among the Tvrhs, By Dr. EowARt^ 
SMYTHyF.B.S. 

I MADE enquiry for the most famous opium-eater in the 
country about Smyrna, and had recommended to me one 
Mustapha Shatoor,* an inhabitant of Sediqiii, a village six 
miles from that city, by trade a coffee-man, and 45 yenfs oltl, 
when I discoursed with him. He told me his constant eating 
was three drams a day of crude opium, one half of which was 
his dose in the morning, and the other half in the aflernoon, 
but thsi he could safely take double this quantity. 

Resolving, therefore, Ifco be'aii eye^Witness of what he could 
do, I provided the best opium I could gei, and weighed it 
riijcely into drams ; I desired him to come to me before he 
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taken any part of his doso, ajad that I would OQtarlani 
liini tlie next morning ; hf took the invitation thankfillly> and 
came^to me the next day at nine in tlie morning, but excused 
hisitiJl|iving taken half a dram be^jOi because he wanted 
strength to rise out of his bed witliout it. 1 laid before him 
my opium made up in 5 ||Qs, each weighing a dram, and de- 
sired him to cat what he pleased ; he took one dram and a 
halt; making it up in three pills, and chewing it with a little 
water ; he commended the opium, but was not willing to cat 
moie at tliat time, and 1 would not press him, for fear of 
accidents. He stayed with gie about half an hour after he 
had eaten the opium ; the visible effects it had upon him 
were to jnake his eyes sparkle, and to give a new air of life 
and brightness to his face. He told mo that he was ex- 
tremely refreshed, and made very dieciful by my entertain- 
ment, and that it^^ave him lus kepn, as tlie Turks express it. 

V He went frona me to his coflee-house, and being desirous 
to obseivejiim that day, I found him in half an hour labour- 
ing heartily at cleaving wood to burn* 1 desired his company 
again, when he was-pieparcd for a second dose ; he came to 
me at three in the aflernoon, and took the same quantity 
as in the morning, and appeared ailer it with the same 
symptonis. He told me he would be again reac^ for the 
same quantity, at the same distance of time, but I pursued 
the expel inieiit no fuf tlier* Be^says it has always the same 
effects, giving him vigour and spit it, and is now become as 
neccssdiy to him, as any other part of his sustenance; tliat 
he has many wives and diildren ; tliat it never affects him 
with sleep ami drowsiness, but rather hinders his reposing, 
when he happens to take too much of it; that he entered 
upon this practice years ago, beginning with tlie quantity 
of a grain, and so training up nature giadually to larger 
quontiUeb ; that the want of it, and tlie desire of taking more, 
grows daily upon him ; tliat liis common cxpence for living 
is three p^ahs a day in opium, pne in tobacco, two in coffee, 
and two in bread ; a parah is about a penny iarthiug in our 
Auoney* 

. TJiu alteration and impairment which this custom has pro- 
educed ill him are weakness, his legs being small, his gums 
eaten away, sq that die teeth stand bare to the rqote, his 
complexion very ycllojv, and appearing oldqr by SD years 
ithan be really I asked Jiim if be toew any who 

S Hdake opium in larger quantities; hb answer was,, he 
{Mid tliere wete none in that country that cqnld outdo 
Jllm>ePut ilMitbq was informed of some in ^abigi and ab^t 



CimABNtS or TItB OCRAH. 123 

Damascus, whei^ ifail ckiitoui of eating opium obtained more 
imiversally. • 

Opium is commonly taken bpr the messengers in Turkey, 
who are employed in taking quick despatches ; it is geifl^rally 
part of their provision : they take it when they find tliem- 
selves tired, and it gives them strength and spirits to proceed* 
The Turks use opium, made up with something that renders 
it palatable, at their feast called Biranf, to make them cheei^ 
ful, which may be oOe reason of its prevailing so much ; for 
finding it then entertains them with {ueasing fancies, they are 
tempted to continue it, and so the use of it becomes necessary 
and grows upon them* 


Jn Accatmi of itrange Beam frequently cast on Shore on rts 
Orkney Isieet By Haus Sioass , 

I HAD several times heard of strange beans ti'equently 
thrown up by the sea on tjie islands, on the northfwest parts 
of Scotland, especially on those most exposed to the waves 
of the great ocean ; tn^ are no otherwise regarded than as 
they serve to make snuffboxes. Four sorts of them have been 
sent me, very fresh, being little injured by the sea : three of 
t^ese beans grow in Jamaica, Where I have gathered them. 

How these several beans should come to the Scotch isles^ 
and one of them to Ireland, *Bcem8 vCTy bard to determine. 
It is very easy to conceive, that, growing in the woods in 
Jamaica, they may either fall from the trees into the rivers, 
or be any omer way conveyed by tliem into the sea. It h 
likewise eas^ to believe, that being got to sea, Ohd floating in 
it in the neighbourhood of that island, ^ey may be carried 
from thence by, the wind and curftnt, which being obstructed 
by the main continent of America, is forced through tlie 
Gulf of Florida, or canal of Bahama, going there constantly 
£. and into the N. American sea. But how thejr should come 
the rest of their way I cannot tell, unless it be thought 
reasonable, that as ships when they go, south expect a trade* 
easterlv*wind, so when they come north, they expect and 
generally find a westerly wind, for at least two parts sif 
three of the whole year; so tlkBt the beans being brought 
north by the current from the Gulf of Florida, they may be 
supposed by this means at last to arrive in Scotland. 

ll]^4he same meaiys that these beans come to Scotland, it 
is reasonable to believe, that the winds and currents brough.t 
Trom America th%se several things towalTds the Azores and 
I’oito Santo, which are recorded hr Fernand. Columb. in 

' • V 0 2* 
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the life of his father Christopher^ to be some of the rei^ons 
which moved the said Chftstopher Columbus to attempt the 
discovery of the West Indies. The things mentioned by^ 
thent %rc, 1st. A piece of wood ingeniously wrought, but not 
with iron, taken up \w Martin Vicenzo, a Portuguese pilot, 
450 leagues at sea, oft Cape St Vincent, after a west wind of 
many days. 2dly. Another piece of wood, like the former, 
taken up by Pietro Correa, on the island of Porto Santo, after 
the like winds. 3dly. Very large canes, much beyond any 
growing in those parts. 4thly* Some of the inhabitants of 
the Azores observed, and told him, tliat west winds brought 
pines to .these islands, especidly Fayal and Graciosa, which 
are not fc^nd growing in those parts ; and that on another of 
those islands, viz. Flores, was cast on shore two men’s bodies, 
with larger faces, and different aspects, from Christians ; and 
that at Capo della.Verga were once seen'^two canoes or barks 
with cabins, which were believed to be forced to sea, when 
accidentally they had been Agoing from onO island to another 


ihe ifiructure of the Internal Parts of Fish Py Dr* 
ClIiHLhS PrLSTON* 

The principal difference between fish and other animals is 
their want of lungs and respiration ; whereas all other ani- 
mals have lungs, both* terrestria], volant, and amphibious; 
and in insects, the several tracheie, that are spread through- 
out the whole body, serve them instead of lungs. And yet it 
19 necessary that somethii^ should supply this in fishes, 
which may nave the same efmet on their blood, as the air has 
upon ours, by entering into our lungs, viz. to divide an<t dis- 
solve it, ancl render it fit fer circulation. Now we find no 
part in fish more proper to produce this effect than the broh- 
cjiia, that lie like so many leaves over each other under their 
gills ; for they receive the water in by the mouth, and return 
it by the gills ; or receiving it in by the gills, they tlirow it 
out by the mouth.* 

It IS agreed upon by all, that the water contains something 
tb;it produces this effect; and this seems must probably to be 
the air contained in tlie water, that dissolves the blooa in thb 
bronchia of fish, as well as it does that in the lungs 6f all 
other animals. That there is air in all water, cannot be 
doubted, alter the experiment of M« Marolle. He set a 
vessel of water over the fire, so as to ^rtve out the air fi*om' 
it: this water he put inio the air-pump, extract tlie aif 
from it : and after that filled a phial witK it, within two or 
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threi fingers of tfae'iop) wtiich^^sp^ he lefi; onij full 
and stopped the phial well ; and shaking it, the water im* 
bibed the air, so as to rise up and quite fill the phial. 

It may be objected, that n the air in the water were\he 
cause or this effect, the fish would live in the open air. 1 
shall only reply to this, that fish have their blood less hot 
than ours, so that the natural heat pf our blood would in 
tliem be a fever and mortal ; hence we need not wonder they 
cannot live in the air ; for the nitre of the pure air is in too 
great a quantity, and too subtle, so as it dissolves their blood 
too much, and makes it too flhid ; whereas the nitre in the 
water is more gross, and in less proportion ; whence it gives 
their blood only a fiuidity requisite to keep it in it^ natural 
State. To prove that it is in the bronchia that tins division iff 
performed, we needaonly observe their extraordinary redness 
above any otlicr part of the body, a proof* that the blood js 
there more divided : fish are also found to die in water frozen 
over, which happens plainly from their communication with 
the external air being hindered by the ice. 

The heart of a fish is different from that of othbr animals 
in its having only one ventricle ; for it has only the vena cava 
and the aorta that open into it, having no lungs ; so that bv the 
aorta the blood comes but of the heart, which is branched into 
a thousand capillaries over the broncliit^ and is afterwards re« 
united ; which re-union is fuade under the basis of the cra- 
nium ; and because the blood, when once there, has no need 
of being forced higher upwiuds, they have no occasion fbr g 
second ventricle for that pur];>ose, as terrestrial jmimals have. 
The re-uniqn of these capillaries of the bronchia being made, 
they form two large trunks, of ^hich one proceeds towards 
tile head, and the other towards the lower parts. 

Fish have a diaphragm, but not for the same purpose as in 
other animals that breathe ; it is always straight and tensd*, 
and perpendicular on the vertebrae. Their stomach is mem- 
branous : for fish swallow down other sm^l fish whole, and 
sometimes earth ; therefore it is necessary to have a power 
of contracting itself forcibly to break In pieces its contents. 
Their intestines make several great windings, a sign the 
mentation is but slow in them, which is made up by their 
great length. 

Fish have on the vertebrse of the loins a b1addcr,>ety large 
in proportion to their bulk,' which serves, by dilating or com- 
pressing itself^ to render tlie fidh lighter ^r heavier, as occa- 
sion requires, for swimming. And if this' be by any means 
burst, c6 that it cannot be extended, tKc fish can no nmro 
• o 3 
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raise itself in the water, Uit keens cbnttviibt^^af the boctnnil 
The fins and tail assist^^em in their passa^ through th^ 
water: but it is this dilatation of the air in tne bladder that 
makes them capable of swimming, after the same manner ^ 
the dilating of the lungs and thorax of a man bears him up m 
the water. Plat fish, such as soles, have none of this blad* 
der , for they are able,^by reason of their breadth, to sustain 
themselves in the water. Craw fish and other shell-fish want it 
likewise, for the most part, for they creep only at the bottom 
of the water, but there are many fish that have them double* 


Tkf Th&ynf of the Ttdts, ertracted from Mr. Isaac NewtorCs 

TreatiSiy^iititledy PhtlosaphttB NaturaUs Prtneipia Mathc* 

mattca. By Mr. Earn no HiLirw ^ 

Thl sole priiiuplc on wlucii this author (Mr. Newton) pro- 
ceeds to explain most of the great and surprising appearances 
of nature, is no other than that of gravity, by winch all boaiet 
in tlie earth have a tendency towards its centre. From thUl 
principle, as a necessary consequence, follows the spherical 
figure of the eartli and sea, and of all tlie other celestial bo- 
dies ; and though the tenacity and firmness of the solid parts 
support the inequalities of the laud above the level, yet the 
fluids, pressing equally^ and easily yielduig to eacli other, 
soon reatore the equilibrium, if disturbed, and maintain the 
exact figure of the globe. 

Now this foice, of the descent of bodies towards the centre^ 
is not in all* places alike, but is still less and less, as (he 
distance of the centre increases, and in this book it is deifion- 
strated, that this force decneases as the square of the distance 
inci eases, that is, tlie weight of bodies and the force of their 
tall IS less, in parts more removed from tlie centre, in the pro- 
portion of the squares of tlie distance. Thus a ton weight on 
the surface of uie earth, if it were raised to the hel^t of 
4000 miles, whicli I suppose the semtdiameter of the 
would weigh but ^ of a ton, or 500 we%ht ; to 
miles, or three semidiameters firom the surface, that is foulr 
irom the centre, it would weigh but part of the wei^t oil 

tlie surface, or IQO and | ; so that it would be "pB easv for 
the strength of a man at that beif^i to cany a ton weight as 
here on the surface 1 j ewt And in the same pronortiop 
does the velocities of ttie fidl of bodies decrease ; n^creps 
on the surfiice of /he earth all tliii^ fall 16 feet in a second, 
nt one semidiameter above the sumce tfiis fitll is but fciuV 
feet, and at three semidiaiiicters, or four from the centre/ it 
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h hu| jV> ^ «pr%(^ blit one fept m a ge^ 

cond^^,im« at ^e«Aer'^iiM»tan(;^7|ll&t&*|he weiglit and ^ 
b^i^nievety Sfi^oU; yet at given jdisItoiDcs they are slifli 
anmetbiugt though the effect become ihseiisSble. Ai the ffif* 
tance^pf the iiiOQn« which I^ill 9upp9ae 60 setnidiamejcrs of 
the earth, S60Q pounds weigh only one pound, and the tall oi^ 
bodies is but of a, foot in a second, or l6 tbet in a 
minute ; that is, a body so &r pif woidd descend in a minute 
no more than the same at the surface of the earth descpn^ 
in a second of time. « ^ < 

This law of the decrease of gravity being demonstratively 
proved, the author enquires into the necessary consequences 
of this supposition $ by which he finds the genuine* ca^se of 
die several appea^an^s in the theory of the moon pnd planets, 
and discovers the hitherto unknown laws of the motion of 
comets, and of the ebbing and fiowing of tlie sea. 

Now, the theory of the motion of the primary planets is 
here shown to be nothing ^ut the contemplation of the curve 
lines, which bodies projected with a given velocity, in a given 
duoction, and at the same time drawn towards the* sun by ibi 
gravitating powen would describe. Or which is the same, 
tliat the orbits or the planet^ arc such curve hues as a sho^t 
from a gun describes in the air, being thrown according to the 
direction of the piece, hut bent into a ^crooked line by the 
pervining tendency towaufe'the eardi*s centre; and the 
planets being supposed to be projected with a given force, 
and attracted towards the <;un, after the aforesaid manner, arc 


here proved to describe sue h figures as answer exactlv to all 
that the industry of this and die last age has oltberved in the 
planetary motions. So that it ajipears, that there is^ no need 
of solid orbs and intelligences, as the ancients imagined ; nor 


towards the* sun* 

, , the surprising phenbmena of thq flux* and refli|K of ihe 
sea are, in like manner, shown to propeed, from the some 
the earth were elone^i tqat is p) say,, not oflecttid 


\l^f the earth were elone;, tqet is py say,, not oflecttid 
1 ^ the i^tioxis of the sun qna^mocu^, it is, not to be doubted 
but tlfe' qceap*,^ being equally^pressed py the force of gravity 
toerhl^s the (Centre, wou|d continue in a perfect, sh^^tpn, 
alwaS at tfe "same rrithout ever ebping or neydng; 
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plainly follow, that the equality of the pressure of gravitr 
towards the centre will dhercby be disturbed ; and tbou^ 
the smallnchs of these forces, in respect of the gravitaUojl^ 
toa^ards the earth’s centre, renders them altogether impcTf 
ceptible by any experiments we con devise^ yet the ocean, 
being fluid, and yielding to the least force, by its rising shows 
where it is less pressed, and where it is more pressed by its 
sinking. Now if we Oppose the force of the moon’s attrac- 
tion to decrease, as the square of the distance from its centre 
increases, as in tlic earth and other celestial bodies, we shall 
find that wliere the moon is »perpendicularly either above or 
below the horizon, in zenith or nadir, there the force of 
gravity if most of all diminished, and, consequently, that there 
the ocean must necessarily swell by tlie coming in of the 
water from those parts where the pressure is greatest, viz. 
in those places where the moon is near tlie horizon. This 
rightly understood, it plainly follows, that the sea, which 
otherwise ovould be spherical, by^the pressure of the mot>n 
nmst form itself into a spheroidal or oval figure, whose long- 
est diameter is where the moon is vertical, and shortest 
where slie is in the hotizon ; and that the moon shifting her 
position as she turns round the earth once a. day, this oval of 
water shifts with her, occasioning thereby the two floods and 
ebbs observable in each 25 hours. 

And this may suffidTe as to the general cause of the tides. 
It remains now to show how naturally th‘s motion accounts 
for all the particulars that have been observed about them ; 
So that there can be no room left to doubt but that this is 
the true caute of them. The spring-tides at tlie neW and 
full moons, and neap-tides at the quarters, are occasioned by 
the attractive force of tlie sun in the new and full, conspii^ing 
w ith the attraction of the moon, and producing a by tMr 
united forces: whereas in the quarters, tlio snn'^faises tlie 
water where the moon depresses it, and ibe contrary ; so as 
the tides are made only by the difference of their attractions, 
lliat the force of* the gun is no greater in this case, proceeds 
from the very small proportion the semidiattteter of the ear^ 
blears to the vast distance of the Dun. 

It is also observed that, ca;ms paribus, the equinoctial 
spring-tides in March and Sepajp^j^, or near them, are ^e 
highest, and the neap-tides the lobSw If which proceeds from 
the greater agitation of the watenlDK^en the fiuid i^heroid 
revolves about a greater circle of ^ eortb than when it 
turns about in a Smaller cirde ; it being plain, that If the 
moon were constituted in the pole, and there, that the* 
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Eplictoicl would have a fixed position, and that it would be 
always high water under the p<ues, And low water every where 
Wider the equinoctial ; and, therefore, the nearer the moon^p* 
proaches to the poles, the less is the agitation of the ocean, 
which is the greatest of all, when the moon is in the equinoc- 
tial, or farthest distant from the poles. Wlience the sun and 
moon, being cither conjoined or opposite in the equinoctial, 
produce the greatest spring-tides ; and the subsequent neap- 
tides^ being produced by the tropiciil moon in the quarters, are 
always the least tides ; whereas in June and December, the 

a -tides are made by the ^tropical sun and moon,^ and 
are less vigorous ; and the neap-tides by the cquinoc*- 
tial moon, which therefore are the stronger : hence itfliappens, 
that the difference between the spring and neap tides in these 
months is much lei|s considerable than in March and Sep- 
tember. And the reason why the very highest spring-tides 
are found to be rather before the vernal, and afler the au- 
tumnal equinox, viz. in February and October, thaft precisely 
upon them, is, because the sun is nearer the earth in the 
winter months, and so comes to have a greater eftect in pro- 
ducing the tides. 

A Discourse cotvoeming the Large Homs frequently found under 
Xlrownd %n Ireland. Dy Vhovas JUIoL'k neux, M.D. 

By the remains we have of this animal, it appears to have 
been of the genus cervinum or deer kind, and of that sor^ 
that carries broad or palmed horns, bearing a greater afhnity 
with the buck or fallow deer, than with the stag or red deer, 
that has horns round and branched without a palm : this I 
lately observed, having an opportunity of particuhirly 
examining a complete head, with both its horns entuely 
Mrfect, not long since dug up, given to myiiirother Willian? 
Molyneux, as a natural curiosity. 

** 1 have by the bearer sent the head and horns I promised 
you : this is the third head I have found by casual •trenching 
in my orchard : they were all dug up within tlie compass of 
an acre of land, and lay about four or five feet under 
in n sort of boggy soil. Hie first pitch was of earth, the 
next two or three of turf, and then followed a sort of w'hitc 
mar]^ where they were found.” 

X took tlieir dimensions carefully as follows: from the 
extreme tip of the right horn to that of thj left, expressed in 
tlie line A B, was 10 ftet 10 inches ; from the lip or thti riffht 
horn to the root w^ere it Vas fastened to the head, CD, five 
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feet two inchcfl ; from the tip of the highest branchy measur* 
fing one of the horns transverse, or directly across the palm, 



to the tip of the lowest branch, EF, three feet seven inches 
and a haff The length of on^‘ of tlie palms, within the 
bninches, G H, two feet six hu hes : tlie breadtli of the sdine 
palm, still within the branches, IK, one foot 10^ inches: the 
branches that shot fortli round the edge of each palm whtc 
nine in number, be^^id/es the brow-ant Icrs, ofw^hich the.right 
antler, I) L, was a foot and two inches in length, the other was 
-much shorter : the beam of each horn at some distance from 
the head, where it is marked M, was about two inches and six 
fentiis of an inch in diameter, or about eight inches in cir- 
cimiftrence ;^at the root, where it was fastened to the head, 
about 1 1 in( hes in circumference. The length N O of the 
head, from the back of the skull to the tip of the nose, or 
rather the extremity of the upper jaw-bone, two feet, the 
breadth of the skull PQ, where largest, was a foot. 

Another such head, with both the horns entire, was found 
some years since buried 10 feet under ground in a sort ot 
marl. And in the yas^r 1601, Major Folliot told me, tha*- 
digging for marl near the town of Ballymackn ard, not far from 
l^allyshannon, in the county of Fermanagh, he found buried, 
10 feet under plain solid ground, a pair of this sort of horns, 
which he keeps still in his possession. In the year 1681, 
two pf these heads were dug up near Turvy, within eig^'t 
miles of Dublin. Not long since, a head of this kind, with 
its horns, was found near Portumny, the house of the Earl- 
of Clanricard, seated on the river Shannon, in the county ot 
Gallway, And to my knowledge, within less than 20 years. 
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nbotc 20, 1 might fiafely Kay 30, pair of such horns hare been 
(lug up in several places of this couiltry, all found by accident ; 
and wc may well suppose vast numbers still remain un- 
(ii«i('ovcred ; so that, doubtless, this creature was formerly 
common in Ireland, and an indigenous animal, not peculiar 
to any territory or province, but universally met with in all 
parts of the kingdom. ^ 

That these heads should be constantly found buried in a 
sort of marl seems to intimate, that marl was a soil that 
had been formerly the out^^ard surface of the earth, but in 
process of time, being covereef by degrees nith many layers 
of adventitious earth, it has, by lying under ground a certain 
number of ages, acquived a peculiar texture, colisistenee, 
richness, or maturity, that gives it the name of marl ; for we 
must needs allow t^^at the place where these heads are now 
found, w'as certainly once the external l^uperficies of the 
ground ; otherwise it is h<irdly possible to conceive how they 
should come there. Andstliat they should be so dtep buried, 
as we at present find them, appears to have happened by 
their accidentally falling where it was soft low ^ound ; so 
that the horns, by their own considerable gravity, might 
easily make a bed, wIuto they settled in the yielding earth ; 
and in a very long course of time, the higher lands being by 
degrees dissolved by rejicatcd r.iins, and washed and brought 
dowm by floods, covered t?liose plates that were situated 
lower w ith many layers of earth : for all high grounds and 
hills, unless they consist of rock, by th.s means naturally lose 
a little every year of their height ; and someUmes sensibly 
become lower even in one age. 


< hi Fosbil Tl'bw/ thig yp at Yt nky hi Yorkshire. JBy Ficuabd 
Rich atmosy M, I), • 

Ar Youle, about 12 miles below York, near the place 
where the nun runs into the flumbcr, there are several per- 
sons, called tryers, who, with a long piece of iron^ search in 
tile soft and boggy ground for subterraneous trees ; and by 
’ll > means they can in a great measure discover thtf lengm 
and thickness of these trees, and get a livelihood by it. Some 
‘ i e so large, that they are used for timber in building houses, 
.vliicli is said to be more durable than oak itself; otliers are 
i>lit into laths ; others again are cut into long splinters, and 
ti< d up in bundles, and sent to the market towns, several 
itii.ts off, to light tobacco. These trees, when found, are all 
* dven ofl^froni the roots ; 1 suppose by violence of storms or 
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water* or both The triers Rfiinh, that at three or four jfardi^ 
deptli tliey (ind stumps of trees brokcU off; sonic two, three* 
or four feet from the ground, which are of exactly tlie samit. 
wood with the subterraneous trees. The bate or texture of 
this wood is the same witli fir, splitting easily ; when burnt, it 
emits the same resinous smell, and it affords the same coal* 
The branches generally grow in circles, as appears by tbe^ 
knots, which easily part /rom the rest of foe wood, as is usual’«^ 
in fir-woo<L The straLiltness and length of these trees lead 
also to a presumption, fhatth^ must be such ; if one considers 
that sonic of these are near idb feet long ; and at the bottom, 
not much above a foot In diameter. It is affirmed, that their 
tops lie all one way, viz with die current of foe water. Oaks 
are also found there, though not in so great quantity. Hiw 
vitriolic parts of foe earth, in Which they have lain, ^las given ^ 
them a black tindture, quite through, which, when wrought* 
and polibhed fine, is but little inferior to ebony : this does not 
emit the Same smell when burnt, ovith that called fir-wood ^ 
so that the smell of tliaf wood cannot be attributed to Iho^ 
bituminous parts of die earth in wliiih it has lain. About 60' 
or 70 years ago, several Dutchmen undertook to dram a large ' 
marsh in that place ; and in cutting a channel in the dry * 
ground between the fcO and the river, at first they threw up 
a rich and firm soil, afterwards they met with a stratum of 
sand, under that a stratum of boggy ground, in which they " 
found some of these subterraneous trees, and under that firnr 
ground again. The place, where these trees are found, is a« 
long fiat, on t^c one side bounded by the raging river Humber, ^ 
which often breaks its banks. ^ 


T/ie TorrlcdUcui J^xpertment tried on the Top of SitoUfdondkill* * 

^ Bif Mr. IlALhhY. , ♦ % 

Wednfsday, May 26. I was on die top of Snowdon, 
where I tried the. Torricellian experiment with all foe Satis- 
faction 1 could wish for : die air continued, both before and 
after, in the same state, ks I got it verified by Mr. Davis's'! 
dfimding barometer at Llanerch in Denbyshire, imout 25 miles' 
east front Snowdon, where it was observed, during four days,^^ 
to stand from 29.7^ to 29.8} inches. * ' ^ 

May 26., between one and two in foe aftenioon, on foe top 
of Snowdon, I thrice repeated the experiment, and as often 
the height iif the mercury 26.1 Inches. And* being 
mme down to Llanberris, at the foot of die hifl,. about six* 
diat 0V|!!ifihig, I as often found it 29.4 inches. A Ittde above** 



*» 

this p^ace are the priactpial foimtains of the river that&Us mtof 
the chaiuiei of Angiesey» atlCefABrtan» called anciently 
gontium^ whither went the next day 9 land about eight ati 
evenings found the mercoiVs by a triple experiroenti to stand* 
at 29*9 inchesy very near the surface of the seat when, at the) 
same time, atLlanerch> it was not. above 29*74 { 
conclude, that the diffisrence of the air*^ pressure ^n the sea 
and on the top of Snowdon is rather niore than three inches^ 
eight tenths* 
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Accouni of n moving Sog in Inland* 

Juke 7» 1697, near Ch^leville, in the county of Utnefiek,, 
in Ireland, a ^eat rumbling or &int noise was hoard in thet 
earth, much like the ^und of tliunder nearly spent. For a 
little time the air was somewhat troubled with little whisking 
winds, seeming to meet contrary ways : and soon ailer. that, ^ 
to the greater terror of a gneat number of spectatoiA), a more 
wondeHuI thing happened; for in a bog the earth began to 
move; viz. meadow and pasture land tliat lay on the side of t 
the bog, and separated by an extraordinary large ditch; and’« 
otlier land on the further side adjoining to it ; and a rising, orr 
little hill, in the middle of the bog, hereupon sunk dat. This ^ 
motion began about seven o clock in the evening, ffucluuting ^ 
in its motion like waves, the pi&ture land rising veiy high, so v 
that it overran the ground beneath it, and moved up<>ii itai 
surface, rolling on with great pushing violence, till it had; 
covered the meadow; upon Which it remains 16 test deep*^> 
In the motion of this earth, it drew after it the body or the bug, 
part of it lying on the place where the pasture land, tliat 
moved out of its place, had befbre stood; leaving great 
breaches behhid it ^ ^ 

The (quantity of this bog is about 40 acres. Adjoining to* 
it is a piece of firm pasture land, of 4} acres ; and adjoining 
*to diis, a piece of meadow land, of ^ acres. The meadow,^ 
was lower by a descent of five feet than tbe Wture, ipid tbe^ 
pasture«was lower by six fi^^t than the surptce of the bog t - 
and Ibere wax yet a considerable Rising and hill nedr thfia 
middle of the bog^ tbe height of wbi<^ was ten 6 et abovi^ tlie , 
surface of the bog; so that there’ ^as a descent from it to die 
meadow* A more than ordinary wet spring occasioned ;a 
prodigious swelling of .the height of the iHtt at\t}ie s^ 
elevation, and ntiepgth moistened the whc^le, nut 4 chiefly its . 
undCA pat% the water soaking to the bottom* fiy this 
dvo'^urfy hill being mxdqrmined, naturidliy funk down, 
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consequently pressed the bog on all sides, till the pasture was 
forced on the meadow, overturning the Intermediate hedge* 


Description of an Opossum^ dissected of Gresham Colkge* 
Bp Edward TrsoSf M. J}* 

This animal, whicji was brought alive from Virginia, has 
several names given it by different authors* But since it is 
an animal siti generis, and in several parts has a great resem-* 
l^unce to those of different species, 1 think a denomination 
might be best given to it, from that particular in which it is 
most distinguished from all others; which is that remarkable 
pouch, ^oc marsupium, it has in the belly ; into which,* on any 
occasion of danger, it can receive its young As to its di* 
mensions, from the extremity of the jpose to the tip of tlie 
tail, it nioasurcVl 31 inches ; the length of the head, six 
inches; the tail, one fcvit long; the compass of the body,. 
15^ inchfes ; when alive and weU, it seemed much thicker : 
the fore-legs were six inches long; the hinder-legs but 4J 
inches. The fore-feet have five long claws or fingers, equally 
ranging with one another, and a hooked nail at the end of 
each finger ; but the liinder-legb arc formed differently, having 
but four fingers armed with hooked nails, and a perfect thumb 
set off at a distance from the range of the other fingers* 
This thumb bad not a hooked or curved prominent nail, but a 
tender fiat one, as in a human body. Tins contrivance of the 
legs, feet, and the nails, seems very advantageous to this animal 
in €lin|{)ing;^ up trees, which it does very nimbly in quest of 
birds, a prey it is very fond of, tliough it also feeds on other 
things. 

At the bottom of the belly, in the middle, between the two 
hinder-legs is observed a slit or aperture, moderately ex- 
tended about two inches long : but capable of a larger exten- 
sion, by dilating it with the fingers, even when alive. The 
animal can so exactly close and contract it, that the eye does' 
not readily discover it. There is, on each side of this aper- 
ture, a reiluplication of the skin inwards, forming a haiiy 
bag;*but the hairs are so thinly set, that almost every where 
the akin is seen through them* The use of tbiSi bag, pouch, 
or marsupium, is to preserve the young, and secure them on 
any occasion of danger; and the contrivance is admirable in 
forming and adapting this part so suitably to tliat end. For 
there are two rqpiarkably strong bones, not to be met in any 
ikeleton, of great use. 

These bones are so fastened to the upper and inner edge 
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of Uic^ ossjl all thHF baftis h^fe they totil’h each 

otlier, just at the coalition of tlie Bones timt form the ossa 
pubis. The other extremities of these bones vrere at a di^« 
stance from one another, that measured 2^ inches. The basTa*^ 
of these bones where joined to the ossa pubis v(as half an inch 
broad, having two heads*; the larger lying near the coalition 
of the ossii pubis, and the lesser towards tlie o#\M)xendicis ; 
having in the middle a sinus, into which was received a })ro« 
tuberance of the ossa pubis ; by which contrivance it appears 
tliere can be no motion of these bones, nearer or firther from 
one another, but that they must stand alvrays at an equal dts<* 
tance ; but they were capable of a small motion inwards 
towards the spine, and outwards from it These bones, *as tliey 
ascended from the os pubis, grew slender, IxMng about the 
middle but a quarter qj: an inch broad ; and they were each 
two inches long. These bones were furnisheci with four pair 
of muscles ; and another pair ran 04rer them, to which they 
performed the office of a trochlea, or pulley. The first pair 
of* muscles (i. e. which first came to be dissected,^ on the 
*/ronation of the animal, and from its figure 1 cml trian-^ 
gu laris,) arise fleshy from the whole length of the internal 
sale of these bones, and insert their opposite tendons on 
each side of the rima, or aperture of the marsupium. Under 
part of the muscles lap another, or a se^cond pair, flat and 
tliin, having their origin fronf tlie upper part of the internal 
side of the ossa marsupialia, and inserting their opposite 
tendons a little above the tendons of the former muscles : , 
the tendency or direction of the muscular fibi*es tliis pair, 
in respect of the first, made a decussation. The third pair 
of muscles had their rise from the fore-part of the basis of 
tliese bones, where they were joined to the os pubis ; and 
wore aiiterwards inserted into the lincra as})cra of the thigh- 
bone. The fourth pair arose from tlie external side of these * 
bones near the basis, and are inserted into the fore-part of the 
thigh-bone near the middle. The last pair of muscles arises 
more immediately from the marsupium .or }>(>uch itself; for 
spreading their muscular fibres all over this bag, as they isbue 
from it, by joining their fibres together, they more remarHably** 
form a solid mus<*le ; which passing on each side over rh« 
middle of these bones, i . in the prone posture of disserting 
the animal, they at length w*ere inserted into the spine of the 
os ileum^ • 

Hy considering the structure of these myscles, rnid what 
must be the effect of their action or contraction, one cannot 
but tliink the first two must serve towards the dilatation or 
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the marsupium or pouch : for these bones Wo‘a fntcl* 
nient or basis, their articulation not admitting of d contraOtio|i 
\pwards, or nearer to each other ; wherefore, when the. first 
^ and second pair of muscles act, or contract, they must necei^ 
sarily open or dilate the mouth of the marsuptum or pouch. 
The third and fourth pair may serre to extend these Ixmes 
outwards ; fo that w|ien this animal han^s by its tail, as it fVe- 
quently does, tlic weight of the fcstits m this pouch by this 
means will not press so much on the internal viscera* The 
fifth and last pair, as they may serve to dilate the capacity of 
the pouch itself, so likewis*e may serve the better to suspend 
its weight, when the animal is prono capite, and if it gravitates 
too much, they may retract it upwards, and this the easier, as 
passing over these bones like a pulley, their force is more 
augmented. Hie antagonist to these muscles is the sphincter 
marsupii, an oVhl scries of strong fleshy fibres, which serve to 
constringe and close the orifice of the pouch ; which it docs 
so perfectly, that one would tlnnk the skin here not to be 
slit ; nor can the orifice be observed till h is dilated with the 


fingers. 

pouch, or marsupium itself, was a membranous body, 
not very thick, though consisting of several coats, and is 
reducihie to the class of the vesicular parts of the body; 
which seem to be jvu tly muscles, partly glands, and to per- 
form tlie ofiice of both inotioir and secretion : for the cavity 
of this poucl\ was somewlmt hairy, and at several places I 
could observe them matted together by a yellowish substance, 
Hhich ooz^d out of the cutaneous glan&. lliis liquor dis- 
charged into the ^ouch from the glandulous coat was strong 
scented, and had more of the peculiar factor of this auiinm 
than any part besides. But after the akin, witli the poach, 
had been kept for some days, and was grown dry, there was 
so great an alteration in the smell, that iihat before was so 
disagreeable, was now become a perfect perfume, one) smelled 
altogether like, musk ; though tlie general consent of a}l 
authors had branded it with the note of a feetid stinking 
animal But the same is to be observed in the richest per- 
*fumils we have, as musk, civet, and ambergris. > 

Hiis ji9|mupium liad likewise a muscular coat, besides the 
sevec^ijjphtsr muscles bestowed on it, tO give it motion* 
luidiMil||^ vascular coat, being plentifully irrigated by blood 

especially by two large branehes^^hat came mm the 
part of t^e tliorox, and might be reckoned thSPman^ 
J^ig, as they are styled in other animals. This pouch^wUs 
^lu^ncd by several numibrunes to themuscles of the abdomen 
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and tlte skin, but so as to be easily separated^ tor the most 
|>art, w ith my fingers/ * ^ 

In this marsupium, or pouch, many writers on the natur^ 
history of this animal place the niammse or teats ; and they 
tell very odd stories about it : 1 will only relate what they say 
of it, and what 1 at present observed, or rather did not ob- 
serve. 1 did not find any teats here, nor ^ven on the outward 
skin, as is usual in other multiparous animals. Possibly this 
subject never hud a litter ; and for want of drawing, the teats 
might be less, so as to escape notice. The male also, if we 
may believe Piso, has such anothdr purse under his belly, and 
takes his turn to carry the young, in order to ease the female. 
This contrivance of nature for securing the young from any 
danger, till they are able to shifl for themselves, is perhaps 
not to be paralleled in gny other species of animals, at least of 
the quadruped kind. 

'file first two vertebrae of the tail had only one snudl acute 
spine ; but in all the other vertebrae of the tail, botft at the 
head and tail of each vertebra, there were two spines ; but 
those at the head of the joint the larger.* In the^first sia 
\ortcbrae of the tail there iivas on each side a broad transverse 
process, the length of the joint ; in tlie other vertebrae, only 
at the head and tail a jetting out at the sides. The vertebrae 
about the middle of the tail were the Jqngcst ; being there 
about an inch long ; nearer th^ root of the tail, and at Uie end, 
not so long. 

But there is a wonderful piece of nature’s mechanism in , 
those spines or hooks, placed in a line in the mycldle of the 
under side of the vertebra? of the tail. It is true the first 
three vertebra? had none of these spines, nor were they neces* 
sary here, since tliey lay within the compass of the ossa 
coxcndicis ; but in all the other vertebrae, to the end of the ‘ 
tail, they were to be observed ; and as they approached the * 
extremity • of the tail, they grew less and shorter, lliese 
spines, where longest, were about one fourth, of an inch, or 
somewhat more : they were placed just at the articulation of 
each joint, and in the middle from the sides, and seemed to be 
articulated, both to die preceding and following vertebra 
not being an entire solid bone, but rising from the verte- 
bra? with crura or legs, become af>erwar£ perfectly united 
at the ends* By this means, these bones are rendered more 
firm and strong, and tliis hollow serves ibr transmitting the 
blood-vessels through them ; and one may, berq observe a 
s^ria or fuirow, all the length of the vertebra^, for receiving 
them; by i»rhicb they ai*e the octter scoured from compis- 
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ttioR^ifl^en the aniunathatigs byits tailn end for peHhi^iflig 
this office, nothing couM be more advanti^eously contrived 8 
for when the tail is twisted or wound about a sticky thiSthoo]^ 
8f the spine easily sustains the. weight, and there is but little 
labour of the must )es required, only sufficient for bending the 
tail ; for then, a&i by a hook, the weight of the whole bou^ is 
here suspended. And for performing this, it was observe^ 
that in each prccedilig vertebra, there arose a muscle, which 
was inserted on each side of the succeeding vef tebra ; which 
acting or contracting, must necessarily bend atid curve thnt 
joint But for the strengthening the whole, there was observed 
lour muscles to arise from the os sacrum, which ran the whole 
len^h of the tail ; two on the upper side, and two on the 
unmir ; sending each a tendon to each intemode or vertebra. 
So that when the skin was stripped oif, the external parts of 
those muscles seemed to have tenclinous expansions o\er 
them, the whole length of the tail, and to be. almost 9 overed 
by them; which must needs yery much confribute to add 
strength to tlie tail ; besides what may be the effiact of tlieir 
inaertiofi of tendons into each joint or vertebra, in curling and 
unbending the tail. 

Fig. 1. represents the outward shape and figure of the 



opossum, drawn from the life. Fig. 3. die slit or aperture in 
the 


ne belly, opening 
to the marsupiuin 
mr pouch, where the 
'^'9’^ouhg ones l^ge, 
t8I they can 'shift 
for themselves. Fig. 
3. a, the marsupium 
turned inside out- 
ward, where ina^r be 
obsm^ed the hair or 
(or that covers it, 


Fig. 3. 
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tt'lii'di filfaji help to keep the jomg one* iramt; bb the tvri)^ 
hinder legs cot off; e the foiEmeft of \he ams, which is also 
the ciEnmon ootwwl VeOt or exit to the rectuhi, the bladder 
of urijie» and the uteri also ; d the beginning of the tad« ^ 


Concerning the Egee rfJBeedee, S^c. By Mr. Ammjxr V^y 
Leimsyffoex* * 

I HAVE formerly spoken of the multiplicity of qres, where- 
with the smaller sort of ipsects are endued, as flies are; 
wliich eyes I have several times ihown to different persortS, 
to their mat satisfaction ; and that in such a manner, that 
tliey could clearly discern the appearance of some hiftsdrecb 
of eyes at once. Among the rest, I have last 8Umnx.r shown 
to several English gentjemen the multiplicity of eves that are 
to be seen in the tunica cornea of a beetler called the eye. 

I c lit that part of a beetle wliich i» redconed to be his eye 
from the head, and after I had made it clean, iixe8 it be- 
fore the magnifying glass, and observed, that it could not 
make up half the bulk of a globe, it being bVoaw tb^ it was 
long. 1 however counted, to tlie best of my poWef, the 
eyi SI that were in one row, in the greatest semicircle, and 
found that there were at least 60* Now let us suppose, that 
in the small semicircle of the tunica cornea there are but 40 
eyes iiv^e row, and then add these 60 to the 40, and it 
makes lOQ, the half whereof is 50, which I imagine, if we 
take the tunica cornea for half a globe, they stand in the , 
greater half circuit of the same. Whence Mr. ly. computes 
that SISI is the number of these eyes that are in both the 
tuniem cornees ofa beetle; if they both make up a whole sphere 


Acetntnt of one Edmund Melinan^ who was if an extnwr^ - 
dxnary Size. 

The measures of some of the parts oS tl\is Irishman, 19 
years of age, shown at Oxford, were communicated ^y Dr. 
Plot. He was seven feet six inches high ; his finger 6} inches 
long, the length of hb span 14 inched hf bis cubit twd feet*' 
two ^Ohes, of Ipsarm mee fimt H inimes, from the shoulder 
to dtt^rown of hts head llf ilrehes^^ 

Of^^^^nt$ire^master^ oraMSimhaving on nbsotute Gomtnand 
^ ^ of hie Joints and^fituscUs* , * 

lit Pall-MallK London, lived one Clerk, called the Posture- 
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mastct, who had such on absolute command of R)t his muscles 
and joints, that he coulll disjoint almost his whole body; so 
that he imposed on the famous Mullens^ who looked on hinl 
in so miserable a condition, that he would not undertake bis 
cure ; though he was a Well- grown fellow, yet he would appear 
ill all the deformities that can be imagined, as hunch-backed 
pot-bellied, sharp-breasted ; he disjointed his arms, shoulders, 
legs, and thighs, that he appeared as great an object of pity 
as can be: and he has often imposed on the same company, 
where he has been just before, to give him money as a cripple; 
looking so much unlike lAmself that tliby could not know 
him. I have seen him make his hips stand out a considerable 
way fi^m bis loins, and so high that they seemed to invade 
the place of his back, in which posture he had so large a belty, 
that though one of our company ha j one of a considerable 
size, yet it sebmed lank compared with his ; he turned his 
face into all shapes, so that by himself he acted all the 
uncouth, demure, odd faces of .a Quaker's meeting : I eouid 
not have 'conceived it possible to have done what he did, 
unless 4 1 had seeh it; and 1 am sensible how short of a full 
description 1 have given of him. He began young to bring 
his body to it; and there are several instances of persons 
that can move several of their bones out of their joints, using 
themselves to it fron? childhood. 


The Symptoms that aiteaded the Bite of a Serpent 
Mr. lloBERT Burdett, an English merchant at Aleppo, 
was bit by a serpent on the left wrist, near tlie pulse tovi ard$ 
his hand : it seemed at first like two pricks of a pin*!; he im* 
mediately vomited, and his wrist and hand began to swell 
presently ; he had some few days before a looseness, which 
this, perhaps, increased : he rode easily alone, after he was bit, 
wbove twomiieaolFto Aleppo . he felt no pain, buta great desire 
to sleep ; his arm coft turned swelling upwards, and grew black. 
Somp remedies were used, till the rest of the factory returned, 
who*then began to cup and scarify his arm ; he having still no 
pain^but a great drowsiness. At last the swelling came up 
to hie shoulder, and then he complained much t and within \ 
one quarter of afi hour he died. He wos bit about ten irf dio 
forenoon, and died about three in the afternoon. Hie bodjr 
swelled much after death, and purged. ^ 

The snake was in length like n common snake r his colour i 
cUiiv btinJyj with black spots; his two Jteetb, or fimgs, likn 
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those ofaic«ittle^iiake> on the upper jaw. The poison lies ia 
the gums : and wherever thej^ fetch hlood of any creature 
they certainly kill; though in some parts sooner than in 
others* The oil of tobacco kills the serpent^ if pul in hUT 
mouthy as was experienced. The people of tlie country say, 
tliat if, as soon as any one is bit by a serpent, they shw suck 
immediately the wound, they may be saved ; but they rub 
first their gums and teetli with oil, that*none of the poison 
may touch any place Where tlie skin is broken, and spit out 
immediately what they suck ; every time washing die mouth> 
and taking more oil. * 

Tins serpent killed a dog, in about eight minutes’ time, 
biting him at the end of his ear ; and two young turkeys 
ailerwards in tliree or four minutes each, biting tlieni at the 
root of a claw ; and tl^en we poisoned him with the oil of 
tobacco out of a recd*pipe, (that had been much used, and not 
cleansed for a week or two,) and he died in about two or three 
minutes, trembling as soon as the oil was dropped ifito his 
mouth. There are people who get their bread by showing 
these serpents : they find them in hot da/s near rocks, and 
putting a forked stick near the head, tlicy take them up care- 
fully by the neck, and put them mto a leatlier bag. 


On the Scarabcptts GaJeatns PiihafoTj or the Deaths Watehn 
By Mr, Benjamik Au,E!f, 

This animal makes a noise resembling a watch : it lived 
four days witli me, beating exactly. 1 found it in a copper : 
if resembled dry dirt in colour. J found another some years 
before on a rotten post, and it made the noise like a watch, by 
beating its head on tlie subject that it finds fit for sounu. 
This was answered by another in the same room, and afler 
a minute’s distinct beating, it would forbear for tlie other 
to answer. Tlie part it l^ats witli is the extreme edge <4|| 
the &ce, which 1 may call the upper lip, the mouth being 
protected by this bony par^ and J^ing underneath, out of 
view. * ♦ 

It was five sixteenths of an indi long ; the colour A dafk< 
brown# with spots somewhat lighter, irregulai ly placed, wliich 
would not rub off readily* They lie athwait on the back, 
and direct on the head. Under tlie vagiiue are pellucid wings, 
and the body is of a dark colour. The headiappeared large, 
by reason of a large cap or helmet which covered it round, 
only turned op a mile at tlie ear t f^oiu uiKler this appeared 
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the head, which was flat and tJiin $ the eyes forwards t«the Iqi 
bard and shining; the bars of the helmet greyish. ^ * 

On an Uruptim of Firt oui of a Spot in the EarA, JB^ 
Dr* JtojtbiiT St. Clair 

I LATELY received an account fVom my brotheri that on 
^ tiie side of one of thh Appenine mountains, half way between 
Bologna and Florence, near a place called Petra Imla, about 
five miles from Fierenzola, there is a spot of ground, about 
three or four miles diamiAer, which incessantly sendb up a 
flame rising very high, without noise, smoke, or ypiell, yet it 
gives a* very great heat, and it has been observed to be alwRys 
thus, except at great rains, which put it out for a time, mit 
when that is over, it bums with greater vigour and heat than 
before ; the sand about it, when tumecl up, sends up a flame; 
but witiiin three or four^rds of It there grows com all round 
about, fbr it continues always iit the same spot The flame 
seems to procised from a vein of bitumen or naphtha, that 
cropes, \is the miners call it, only here; which, when by 
ploughing or some other accident the upper crust has been 
turned up, was kindled into a flame by the heat and agitation 
of the air, as other salino-sulpbureous bodies are. The inhabit - 1 
ants there have bcei^ so little curkfus to observe it, that tliey 
believed tliat therb was a great liole in the flame-place, but*' 
he found it to be firm ground. Neither does any there re- 
, member, when, and upon what occasion, it first began. The 
flaming well near Wigan seems to proceed from a similar 
cause : you may boil an egg in it, and upon the approaching 
of a lighted candle it takes fire : both seem to proceed from 
a naphtha or subtle bitumen, only that in a hotter country, 
and being in a drier soil, is more subtle and infiammable4 


Captain LomronD^s Observations on his own Experience vp^m 
' HarriOaneSyond their Prognostics. 

It has been the custom of the F^nglish and French inhabit- 
* aiit^ of tjie Caribee islands to send, ebout the month of June, 
to the native Caribees of Domsnico and St. Vincent, to know 
wlietlilsr there would be ooy hurricanes that year ; and about 
10 or 12 days before the hurricane came, Uiey would "con- 
stantly send them word ; and it very rarely was erroneous, as 
I have observed in five hurricanes, in the years 1657, l(i58, 
16t)(), i (>(>.>, and 1667. From one of these Indians, 1 had 
the following prognostics : ~ 
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t liurricaitei^ come ^ilJber^on the iky of thefts 

or quarters of t|iO moon. ^ 2;, If to happen 'on the mil 
iiioon;i observe tljiese signa during the eban^ : the skies will 
be turbulent) the sun redder tlian usual) a great caliorand thS 
lulls clear of clouds or fogs over them, which in the high 
lauds are seldom so; likewise in hollows, or concaves of the 
earth, or^wells, there will be a great nois^ as of a storm, and 
at night the stars will look very large mm burs about ^em, 
andihe north-west sky very black and foul, the sea smelling 
stit»nger than at other times: and sometimes for an hour or 
tu'o of that day the wind blows vety hard westerly out of its 
usual coursa* On the full of the moon you have the same* 
signs, with a great bur about the moon, and frcquently'about 
the sun. The same signs must be observed on die» quarter 
days of the moon, in^July, August, and September, the 
montlis when the hurricanes are most prevaleift The earliest 
I ever heard of was the 25th of July, and the latest the' 
8th of September ; but the usual month is August. * 

The causes of these hurricanes, according to poeperimentab 
observations of my time, are these : ~ 

1* It is known to men of experience, that to the south- 
ward of the tropics there is constantly a trade-wind, or 
easterly wind, which goes from the north to the south-east 
all the year round; except were there arc reversions of 
bieezcs, and inlets near the lanc >;*60 that when this hurricane, 
or rather whirlwind, conies in opposition to the constant 
trade-wind, then it pours down with such violence as exceeds 
any storms of wind. In the hurricane at Nevis,^! saw the 
high mountain that was covered with trees left in most placea 
bare. ^ o 

£. It is remarked by all men, that have been in those 
parts where tlie sun conics to the zenith, that at his approach 
towards it, there is always fair weather ; but at his return 
southwards, it occasions, off tlie north parts of the equinoctial, 
generally much rain and stonps, as tornadoes^ and the like ; 
whicli makes tlie wind in the tornado come on several points. 
But before it comes, it calms tlie constant easterly winds ; 
and when tiiey are past, the easterly wind gathers ibree agkiiv 
and then die weather clears up &ir. 

8. The wind being generally between the tropics and tim 
eqimtbr easterly, unless at such times as before mentioned;^ 
meeting with the opposition of these hurricanes, which come ' 
in a contrary course'^ to that trade-wind, causes this vfolent 
whirli^iud, mt the^un^ leaving the zrnitb of «0arbadoes, and 
these adjacent iblends; by wiiich Uie easteily wind loses 
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much of its strength ; and then the west wind, wbichas kept 
back by the power of the sun, with the greater violence and 
force pours down on those parts where it gets vent. And it 
is usual in sailing from Barbadoes, or those islands to the 
north, ^r a westerly wind, when we begin to lose our easterly 
wind, to have it calm, as it is before hurricanes : and then the 
wind springing up, till it comes to be well settled, causes the 
weather to be various ; but after the settled westerly wind 
comes fresh, they have been constantly without those 
shufflings from point to point. 

Here it is to be observed, that all hurricanes begin from 
the north to the westward, and on tliose poii:^ tlmt tlie 
easterly wind blows most violently, the hurricane blows most 
herccly against it ; for from the N. N. E. to the £ S. E. the 
easterly wows freshest; so does the W.N. W. to the S. S. W. 
in the liurricaife blow most violent ; Snd a hen it comes back 
to the S. E., which is the common course of the trade-w'ind, 
then if ceases of its violence^ and so breaks up. Thus I 
take the cause of hurricanes to be the sun’s leaving the 
zenith 6f those parts towards the south ; and, secondly,* the 
reverse or rebounding back of the wind, which is occasioned 
by the calming of the trade-wind. 


Some 'Experiment^ a^ul Ohs^mtions concerning Sounds. Bg 
Mr, Walkeu. 

Intending to try the swiftness of sounds, 1 provided a 
pendulum, wliich had two vibrations in V' of time: this I 
carefully adjusted at a watcliinaker s : it was a piece of 
small virginal wire, with a pistol bullet at its end ; the length 
was 9 inches to the middle of the bullet : 1 first made it 
about of an inch longer, viz. one fourth of the length of 
a pendulum that vibrates seconds, but found it too slow, 
which I expected froui the air’s resistance. 

Here folio vr the numbers,^ in English feet, which souisd 
moved in one second of time at several trials : — 


• Trials. 

Feet. 

Trials. 

Feet. 

Trials. 

Foet. 

1 

vm 

5 

1292 

9 

1278 

2 

1507 

6 

i:^7« 


1290 

S 

1526 

7 

1292 

11 


4* 


8 

1185 




'Mersenne iftentioiis an experiment, in which he found the 
motion of sound to be 1174* feet in a second. And the 
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AcBtleBiy del Cimeatp caused six hanjitebosses and ai\ 
chambers to be 6red» one id);er another, at tlie ^distance ot 
57S9 English feet, and feom the Bash to the airival of each 
report Bras 5 " : and ideating the experiment at Ibe mid- 
way, the motion was exactly in half the time, whk^ gives 
1148 feet per second* ]klr. Boyle also mentions that be bar; 
more than^once diligently observed, that the ^wition of 
sound passes above 400 yaw, or 1200 feet in F. » ^ ^ 

tM^rsenne and the Academy, del Cimento conclude, that 
sounds are all of the same quickness, ^whether they be great 
or smalt, and whatever tnnper the air is of, though Mersenne 
was once o^ another mind: but Kirchcr, from several experi- 
ments, infers, that, loud sounds move quicker than smaU ones* 
Dr. Kot says, an echo returned the sound of a luatol much 
quicker than that of the voke ; and that It repeated more 
syllables in the night* than in the day; whence it follows 
that the sound moved slower in the, night than in the day* 
Kirchcr says, that an echo, which in the night repeated H 
syllables, repeated only seven in the day. Because there 
seems to be so great affinity between me undulations of 
water and the projpagation of sound, the Academy del Cimento 
tried some experunents about the first ; and they tell us, that 
the larger the stone is, which is throu^n into the water, and 
the greater the force, by so much is thejandulation swiiler. 


On the Genera^cn of JPleas, By Siy. i>. Cbstonb* 

Faeas bring forth eggs pr a sort of nits, from u^hich Ofc 
hatched worms ; these make bags like silk-worms* and from 
these bags come Beas. They deposit their eggs on dogs, 
cats, men, and other animals infested with tliem, or in places 
where they sleep, which being round and smooth, slip com- 
monly down to the ground, or Bx tliemselves in the folds or « 
other inequalities of the coverlets and clothes* From these 
^are brou^t forth white worms, of a shining pearl colour, 
which feed on the branhke substance |rhicn sticks in the 
combs when puppies are combed to take out the fleas ; or on 
a certain downy substance that is fbund in the folds of lin^,« 
or otbqr similar things* 

In a forbiight’s time they are very lively and active : if 
they^have any fear, or be touched, th^ suddenly roll them- 
selves up,^ and become were a baiL A^httie after they 
creep as silk-worms dcr^rot baye no legs, with a brisk and 
swift motion* When dfey aie come to l&h^usual size, they 
hide^ttwmselves as nmemas they can> and bringing out of 
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their mouths the silk, they lUj^c round tliemselves a small 
; hag^ white within as ^apcr, but witliout always dirty and 
fouled with dust. In two weeks more, in the summer-time, 
die flea is perfectly formed ; dien it soon leaves its exuviae 
in its bag, as silk-worms and all caterpillars do ; which leave 
in the same their exuviae. The flea,* so long as it is enclosed 



in the bag, is milk-white, and 
has legs ; but two days before 
it corner out, it becomes co- 
loured, grows hard, and gets 
strength/ so tluH coming 
speedily out, it straight leaps 
away. 

Fig. 1. represents the eggs ; 
fig. 2. the worm ; fig. 8. the 
bag ; and fig. 4, thc*nea ; but^ 
all magnified by the micro- 
scope. 



Oti Sable Mice^ which have lately come in Troops into tdip- 
handy about Thorne^ and other Places a^acent to the 
Mountains* By Sir Pavl ItyauTy F,R*S*> 

^ In the year 1G9" these sable mice were firht observed, and 
are nearly as large as a small squirrel : their skin streak^, 
and spotted black and light brown ; they hnve two very 
jKiinted teeth above, and two below ; their f^t like those 
of squirrels : they afe so fierce and angry, that if a sticlr be 
^ Jieldgout at them they will bite it, and bold it so ^st, that 
they may be swung about in die air : they are fat and thick, 
and without any tail. 

In their march they keep a direct line, generally from 
north-cast to south-west^ and are innumerable,, thousands in 
each troop,* which for the most pall is of a squafe figure: 
they march by flight and in the tw^ht, and lie stiff by day. 
llie distance of the lines they go id is of some ells, all parallel 
to each other, so that tlie places theyliavp gone* look 
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lilce tfic! furrows fn a ploughtM fieldL If they moet any thing ' 
that might stop them, they avoid it not, though it were a 
fire, a deci> well, a torrent, lakes, or morass, hut without any 
hesitation venture through, ^and by that means many thou* 
sands of them are destroyed, and round dead in waters, and 
otherwise. * 

If they be met swimming over lakes, and attacked with 
oars or boat-hooks, they neither retreat, nor offer to run up 
tlie oars, &c, but hold on their course, and if forced out of it 
they presently return to it again. When they are met in 
woods or fields, and stopped, they set themselves on their 
hinder feet like Adog, and make a kind of barking or squeak- 
ing noise, leaping up as liigh as a man’s knee, defending their 
line as long as tiiey^can ; and if at last they be fdi^ced out of 
it, tliev creep into holes, and set up a c/y soundiug like 
biabb, biabb. 

They never come into any hoif^e/ nor meddle « with any 
thing that is food for man^ if a house happen to be In their 
way, there they stop till they die ; but Jthrough a stack of 
hay or corn they will eat their way: i^hen they march 
through a meadow they injure it much by eating the roots of 
grass ; but if they encamp there by day they quite spoil it, 
and make it look as if it were burnt, or strewed with ashes. 
Tile riots of gra«ss, wdth rotteii.wood, and the insects in it, are 
their chief if not only food. These creatures are very fruit- 
ful, and bring forth eight or nine at a time ; yet this does not 
hinder their march ; for some of them have been observed to 
carry one young one in their moutli, and another<on their back. 

It is reported that some poor Laplanders, wanting other 
food, have killed and ate several of these creatures, and 
found their flesh like that oi' squirrels : dogs and cats, when 
they kill them, eat only the heads, and birds of prey only thg 
heart : during the winter they lie under tlie snow, and haie 
their hreath^g holes upon the top of it, as hares and other 
creatures. The common people are very glad of these guests, 
as they foretell plentj' of game, as fowl, squirrels, lo-cats, 
foxes, • •• 

These mice are the same with those csdled mures Norwe- 
gici, Norway mice, described by Glaus Wormius in his mu- 
seum, now Lemming 8. 


On tie Cures perfifrm^ Mr. Grecebit^idie Streier. By 
Mr. Thobssbx 

Tiijs^ first instance I shall mention of his cures was my 
« 2 
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brother John D ^n, vrh^o was Hiked with' a violent pain' in his 

head and back when about 14 years of age. One of my gisteys 
ut ,that time had the small-pox, and my motherjudgmg that 
he was taken with the same disthniper, used no means to 
tnov# it, till by accident Mr. Greatrix coming to our house* 
and hearing of his illness, desired to s6e him ; he ordered th^ 
boy to strip to his shirr, and having given present ease to hii; 
head by only stroking it with his hands, he fell to rub his 
back, which he most comjilained of, but the pain immediately 
fled from his hand to his rigl^t thigh ; he followed it there, 
fell to his knee, from thence to his leg, but he still pursued It 
to his ankle, thence to his foot, and at last to Jik great toe ; as 
It fell lower it grew more violent, especially when in the toe 
it made hini roar out, but upon rubbing it there it vanished, 
and the boy cried^ out, It is quite gone. It never troubled him 
afler, but he took* the small-pox about three weeks after. The 
next instance was Mrs.D-j — : she was seized when a girl with 
a ^eat pain and weakness in her knees, which occasioned a 
white swelling ; an^ having used divers means to no effect, 
after six or seven years’ time Mr. Greatrix coming to Dublin, 
he was brought to her, where he stroked botli her knees, the 
pain flying downwards from his hand, it di ove it out of her toes : 
he gave her present ease, and the swelling in a short time 

wore away, and nevei; troubled her after. One Mrs. L e, 

who, after a fever, was much troubled with a pain in her ears 
and very deaf, came to Mr. Greatrix, who put some of his 
spittle into her ears, and turning his finger in them rubbed 
and chafed them well, which cured her both of the pain and 

deafness. Mr. Charles L n was cured by him of the same 

malady, having nearly lost his hearing by some accident, till 

Mr, Greatrix, by stroking, restored it. Mrs. S n, when a 

child, was extremely troubled with the King's evil * her 
mother sent her to be stroked in King Charles the Second's 
time to London, but she received no b^eflt; yet Greatrix 
perfectly cured h^r. One Pearson, a smith, had twb daughters 
extremely troubled with the evil, the one in her thigh, the . 
other in her arm: be cured them both* 

'^*^1 could add many things of this nature, both of what 1 have 
seen and heard from my mother, who was much more with 
him than myself, but wanting room, sliall only tell you, that 
where he stroked for pain% he used nothing but his dry hand. 
but for ulcers or runnine sores he used spittle on his Wd or 
Anger ; and for the evu, if they came to him before it wu'i 
broke, he stroked it, and ordered theai to poultice it with 
boiled turnips, and so did everyday till it grew At for lancing; 
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he then !«nced it, and #ith Ws fingers wauld squeeze out the 
cores and corruption, and thft in a Iba^ days it would be wet), 
^ith his only stroking it every morning. Thus he cur'ed 
many ivho continue ^o\\ t% this day ; but if it were broke 
before he saw them, he only squeezed out the core, and l^ed 
it by sti oking. Such aa were troubled with fits of the m^er, 
he would presently take off the fit, b} only laying his glove on 
their head, but never cured the distemtter thoroughly, for the 
fits would return. I have heard he cured many of the falling 
sickness, if they stayed with him, so that he might see them 
in three or four fits ; otlierwise He could not cUre them. 


Beds of Oysier^shells found near Beading^ in Berk^tre^ By 

J)r, J iAf/< Bnin hn. • 

Thesb shells havic^ the entire ^ure and matter of ojbttr^ 
shells, and, doubtless, are such. Tye compass ot the ground 
u iiere they are dug up is nepr six act cs. Just above#fhe layer 
of these oysters there is a greenish earth, or rather sand, and 
under them chalk. I have often seen imscveral cKalk<q)its a 
few scattered oyster-shells. But in tins plate, they are, as it 
w^re, one continued bod> , and in an even line, through the 
whole extent of the ground. 

I his stratum of gicen sand and oyster shells is about two 
feet tlikk« Immediately abo/e this laya of green sand and 
shells IS a bed of a bluish sort of clay, very hard, brittle, and 
lugged, called a pinny clay, and is near thtee feet thick; and 
immediately above it is a stratum of fullers earth, which iflf 
near 2^ fheC deep, often used by the clothiers ; ahd above this 
earth again is a bed of a clear, fine, white sand, without tlie 
least mixtuie of any earth, clay, &c., wdiich h near seven feet 
d( ep ; then immediately above this is a btiff red clay, being 
the uppermost stratum, of which tiles are made. The depth 
of this cannpt be convoniently taken, it being so high a hill, 
on the top of which is dug a little common eartli« about two 
feet deep, and immediately under appeals this red clay, i dug 
(^ut several whole oysters, with both \heir valves or shells 
lying togetheTi as oysters opened before. These shells are fjp, 
very brittte, that in digging, one Of the valves will frequently 
drop from its fellow ; but it is plainly to be sOeii that they were 
united togelltefr by ptadng the shell that drops off to its 
fellow^valve, which exactly corretmonds. 1 dug out several 
tliat were eyitjlrc, naj^*some double oysters with all thei^ 
vatves'united^ 
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An Account of Giants* By,/)r* Thomas Moiyhevx* 

Thb 08 frontis in the anatomical school at Leyden^ though 
it be so vastly large, cannot in the least be suspected to have 
appertained to any other animal than a man, being complete 
evejy way, and answering in all particulars to the common 
forehead-bone of other men, excepting its magnitude. And 
arguing from the projlbrtion that the same bone in other men 
bears to their height, it must follow that the man to whom 
Uiis os frontis belonged was more than twice the height that 
men usually are, according to the common course of nature* 
And setting down, as the most moderate computation, but 5^ 
feet for the height of a man, he to whom this bone belonged 
must havejbeen more than 11 or 12 feet high. 

There is a manifest alliance and congruity observable in 
nature, between the stature of a ms(n's body and his age 
during the time of his growth ; and as 5^ feet may well be 
esteemed the most settled and ordinary degree of height in a 
man, so about 70 years may justly be allowed the most com- 
mon period of his age : we liave daily instances of exceptions; 
Thomas Parr and Henry Jenkins, both of England, and the 
old Countess of Desmond and Mrs. Kckleston, both of Ireland^ 
who fully completed double the usual term of life ; so we have 
no reason to question the accounts given us of others, that 
have been found iif stature •double the common stamdard 
of mail. Nay, both longevity and high stature naturally so 
result from their proper causes, tliut they are often observed 
**10 become hereditary, and run in whole lamiHes ; whence the 
Greeks had Iheir Macrobii, and the Romans tlieir Celsi; and 
in Palestine, of old, they had their Anakims, or sons of the 
giants. So that hiinian gigantic bodies are nowise inconsistent 
with the cotirse of nature. And, indeed, we nave testiinoni'es 
droin authors of unquestionable crc'dit, that there havejbeen 
men in the world, and it is likely there still are, of*^such 
stature, as properly to deserve the name of giants. 

The hrst 1 shall iiirntion was one 1 saw and measured at 
Dublin, in the year" 1682, his name Edmond Malone, who 
c measured seven feet seven inches. Walter Parsons, m>rter to 
King, Janies the First, bom in Staffordshire, was nearlv of the 
same stature; and 1 find several other men born in England 
who have arrived to tliis heiglit. 

Isbrand Diemerbroeek, in his Anatomy, tells us, that he saw 
at Utrecht, in 1665, a man 8^ teet*high, ail his limbs well 
,jllia|ied, and his •Strength proportionable to his height s he was 
born at Schofinhoven, in UoUond, of parents of an oidiimry 
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Stature* in hjb Travels^ mentions having seen tins 

man at Bruges, in Flanders/ Johannes Goropius Becanus, 
who lived in Flanders, has recorded several instances still 
more remarkable : he says h^ saw a youth almost nine f^ct 
high, a man near 10 feet, and a woman quite 10 feet in 
height. Pliny the naturalist particularises by name 
men in his own age much of the same height as those men* 
tioned by Becanos. 

To these histories we may add the many concurring testi- 
monies given us by various travellers of gigantic men seen in 
tlieir voyages in the more remotw parts of the world. Andreas 
Thevet, in his Description of America, tells us, that he was 
shown by a Spanish merchant the skull and bones of an 
American giant, who was 1 1 feet five inches in height, and 
died in the year 1 559 : he showed them to M. llievet, who 
took the measures ofHhe principal of them the bones of the 
legs measured three feet four inches in Icngtii, and the skull 
was three feet one incli about. ‘Which circumference is 
exactly proportionable to the length of the legs ; and if we 
make an allowance for the hair and skin that covered the skull 
when be was alive, it fells very little short of the dimensions 
we have before set down, in computing the size of our giant’s 
head when it was entire. 

From these warrantable histories, and this particular bone 
before us, we may cleaily deduce tliat*tiiere have been human 
bodies 1 1 or 12 feet high ; equal to the stature of the tallest 
giants mentioned in holy writ. For the height of jGloliath of 
Gath is expressly s<iid to be but six cubits and a span ; and 
taking a cubit in the most usual acceptance for a foot and a 
Imlf, Ills stature will not amount to above nine feet nine 
inches. Indeed wc may reosonubly conclude, that Og the 
King of Bashan must have considerably exceeded Goliath in 
height, if we make an estimate of his stature by the dimen- 
sions of his bedstead, which is said to have been kept as a 
memorial of him at Uubbath of tlie children of Ammon, and 
to have been nine cubits in length ; but then wc cannot 
imagine but that his bed must of necessity have been much 
Idi^r than his body ; and tlie least allowance w'e ca^i m^e 
Ibr the overplus is the space of nine inches above his head^ 
and as much below his and if' we make this deduction, 
it will follow he was not ifeovc 12 feet high; much of the 
same standard with tliis giant, whose ferehead-bone is still 
kept in the medical sebooi at I^yden. 
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ON rv>ss!ii, sair.rs avd fished* 


On the Fossil Shells aifd Fishes at Broughton^ in Lincoln^ 
shire. By the Her, Mr, Ann, un lA Pmymb* 

% In this parish are two stone pits, or quarries^ ver; relnark- 
able* The first is at the east end of the town, the other in 
the^fielfl, on the south of the town. , The stones of die first 
are not much used for building, being soft, but what they dig 
them chiefly for, is tb get a clayty substance, or earth, that 
lies under ^em, to cement and lay the stones of the second 
quarry in, of which they build their walls and fences. In 
which earth are innumerabltf fragments of the shells of sliell* 
fish of various sorts, of pectiuites, echini, conchites, and 
others, witli some bits and pieces of coral. And here are 
sometimes found whole siiell-nsh, with their natural shells ou, 
in their natural colour*;, much bruised and broken, and soma 
squeezed flat by«the great weigiit of thb earth. 

The otlier quarry is in the field on the south side of tlie 
town. It is a hard blue stone, in the stones of most of which 
are innumerable petrified shell-fish of various sorts, but $o 
united to«the stono/ that it is very difficult to get them out 
whole ; and I have always found that they lie in the superficies 
of the quarry within a foot of the top, and few or none deeper* 
In many places of the surface of the quarry, (which looks 
rugged and drifted, as snow does after a storm,) there are 
inaiiy shell-fish, half in the ston^ and half out ; just os we see 
in rivers and pmds that are dry, they will lie half wdthin the 
mud, half without. That part which is within the quarry 
«is entire and whole, but a hard stone, and that part which is 
without, w'hiv^h the pctrific effluvia did not touch, is consumed 
and gone, all but a little of the edges, which edges are plain 
shell, aud have all the ladii and striee on them tliat the shells 
of those sorts of fishes commonly have. 

, All these shcll-fish have tlieir shells on : some of which 
are comparatively thin* Sometimes tlic shells are in their 
petrifaction so thorouglily united unto and incorporated with 
the stone, that they are scaVetdy visible. Others in the same 
quarry have a thick white shell on them petrified, but nolJiv*" 
^rpoi^ted witli the substance of the bed in which theym* 
% getjting the fish out, all the shell sticks so fast to the rodk^> 
Uiat most commonly it is left behind; but sometimes tlie 
shell cleaves in two, one half of the shell on botli sidi^ of the 
fish Sticks to it, and the other half to^botli sides of the bed, 
but others come out by lying in the air in frosty xii^ts^Witht 
the whole haturol^shell on, and the radii <nr strife ve^ eicect* 
are other fi«ii here, that havp a black smooth 
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iirith several strise, tmt no mdil, very like, if not the same 
with the concha nigra Rondeletii. * 

I have also seen in this quarry some shell-hsh half open, 
and filled with the matter of the bed in which they lie, aftd 
petrified with it. Others being in heaps together, 1 have 
found some of them broken, some bruised, and the edges of 
one fish thrust into the sides of another, some with the one 
shell thrust half way over the other, 4c. and so petrified in 
the bed together. Others in the same bed have been so 
close, that the matter of the bed could not insinuate itself 
into them. Some of these thift are thus found are quite 
empty, others are filled with crystalline fiuors ; others I 
have seen half full of the bluish clay of the bed, and half full 
of the said crystallisations which proceeded from nothing but 
subterraneous heat and effiuvia. 

Among the fish in*this quarry, I have seen several large* 
horse-muscles, su<*h as breed in fresh-water rivers and ponds, 
which are exactly like the poncha longa Uondelotii? but are 
thicker and fuller than they commonly are; which largeness 
proceeds from the fertility and fatness of^he bed where they 
breed ; and in an old pond beyond Broughton Hall, there are 
some of the largest sort of this bhell-fish that ever I saw ; as 
if this soil agreed better to the breeding of this sort of fish 
than any other. ^ 

As some thrive in a rich clayey soil, sh other sorts of shell- 
fish love a stony gravelly soil, others a chalky soil, others a 
rocky soil, others a lime-stone or salt soil ; others, again, love 
an oory soil, a sort of a confused mixture of all the fore-* 
going, as part of the country about Frodinghafii, Brumbee, 
Ashbee, Botsworth, 5rc. In the fields and stones of which 
towns is one particular sort of fish, which I know not what 
genus or species to compare to, bending somewhat like a 
ram's horn, and exactly creased on the outbide like one, witl> 
an opeiculum or lid on it, w'hich the fish opened and shut as 
it had occasion. Thi* bed whereon the said shell-fish bred is 
not above a fimt thick, in which, but for the tnost part in the 
superficies, are millions of the said fish sticking half in the 
stofie and half out, which having a most durable shell, thalt# 
part which sticks out of the stone is not consumed, as in the 
shell-fish of Broughton, but remains whole and entire. Yet 
I have seen whole lumps of them, that by some great weight 
fallen upon them have been shattered in pieces, and so 
petrified in tlie bed as tney lay. 

Ill the parish of Broiight<'n also, in the foose earth above 
the blue ejuarry, and ejse where, I have found, in a M’hitish 
• H 5 
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stone, the cchmi galeati puncticulati Lluydii, the tu^binites 
major Lluyclii, the coclites l®v» vuigatior Lluydii* in blue 
stone, the concha altera longa Rondeletii, exactly agreeing 
to the draught and size of it lit Gesner de Pisetbus* I have 
found also multitudes of belemnites, great and small, per* 
forated and fiat at the root, by which they grew in the ante* 
diluvian sea, to sotpc of which were found sticking little 
shell-fish. 

From all this it sufficiently appears, that there was a time 
when the winter overflowed^this country. 

And hence it happens that we find shells and shell-fish, and 
.the bones of other fi<hcs and quadrupeds, and fruits, &c. 
petrified and lodped !n stone, rocks, mountains, quarries, and 
pits ; for ‘It was th^*!! the proper place for tlieni to breed in, 
and upon, and to be found in at tbis time. And as all 
countries w^ere (lius raised out of the bottom of tlie sea and 
lakes, so that part of the country about Broughton appeals 
manifestly to have l>een the bottom of some fresh-water Jake, 
because those are fresh-water shell-fish tliat are found there, 
and the feed on winch they breed was a 'fine blue clay, which 
IS the colour of the stone to this day. \Vbich bed, by the 
power of the subterraneous steams and effiuvia, was turned 
by degrees into stone w ith all the fishes therein. 

I have also a liarc^ stone, part of the same blue quarnr, with 
little bits of wood-coal in it, artd whole leaves of vaccinia, or 
whortle-bernes, such as grow on heath ; and Mr. Llwyd and 
, the Miscel. C‘ur. in Germany, have given several large ac- 
counts of wjiole leaves and plants found in stones and rocks, 
and deep in the bowels of the earth, some folded, some plain, 
some imperfect, all of which is very easily solvable, by their 
being in that general hurry and confusion seized upon, and 
embodied in lumps of clay and other matter, w^hilc others 
Vere caught and intercepted ii> rolling beds of eaitli, as they 
tumbled down from rising hills and mountains, and so were 
lodged deep in ciia>ms of the ground, and petrified.* 


u ^ ^Observaiinns on Ote Fossils of Beetdver CUff^ JBy 

^ Mr. STh^ujsu Gr 4Y. i* , ,, 

I WAS extremely satisfied with tlie account which Mr. 
De la Pryme gave of hb observations on the shells in 
quarri^ near Aoughton. To tlie many instances the earth 
exh^ts rf the and violent mutations she has suffered, 
bejfcased to take a remarkable one of tliose 1 have observed 
in Kent. About half a mfie firqm ^Heeutver, towards Heria, 
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therfi appears h the cliff a^ittrattim of shclN in a grconMi 
sand ; tney seem to be firm, and some of them are entire ; 
but when* you attempt to take them from their beds, ^wy 
crumble to powder oetween your fingers: the shells are ol 
the white concHites. But what is most remarkable is, that in 
the lower part. of th^ stratum, where the shells lie tliickest, 
there are scattered up and down pcg'tions of trunks, roots 
and branches of trees. The wood is become as black as coal, 
and so rotten, that large pieces of it are easily broken with 
the fingers. I know i.ot at w^at depth these may lie, the 
surface of the stratum not appearing above two feet from the 
beach, but I judge it from the superficies or top of the cliff 
about twelve reet The stump of one tree standing upright 
was bioken off about a foot from the ground. * 


Letter from JOr. Walus to Dr* Tyson^ conreruing Mans 
feeding mi Flesh, * 

Gassknous in one of his epistles ^tes, as opinion, 
that it is not originally natural for man to feed on fiesh; 
though by long usage, at least ever since the fiood, we have 
been accustomed to it, and it is now become familiar to us ; 
but rather on plants, roots, fruits, grain, &c. God says to 
Adam, <* J have given you every herb 4>|‘aring seed, and every 
tree in the wliich is the fruit*oV a tree yielding seed, to you 
it shall be for meat but without jsny intimation of his feed- 
ing on the flesh of animals. But, without disputing it a» a 
point in divinity, whctlier men before the fioodldid or might 
feed on flesh, supposing it to be wholesome nourisliment, the 
Doctor considers it, with Gassondus, as a question in natural 
philosophy, whether it be proper food fbr man. 

The consideration insisted on by Gassendus is from the 
structure of the teeth, being mostly either incisores Sr 
molnreti ; not Such as. in carnivorous animals, are proper to 
tea** flesh, except only four, which are called canii^; as if 
nature had rather furnished our teeth fbr cutting herbs, roots, 
drc. and for biuising grain, nuts, and other hard fruits, than 
for tearing flesh, as carnivorous animals do with their cla^f 
and sharp teeth. And even when we feed on flesh it is not 
without a preparative coctiem, hy boilin^i^ roasting, baking, 
Stc. And even so we forbid it to persons in a fever, or other 
like distempers, as ofitoo hard digestion. And children, 
before their palates are vitiated by costomt are more fond of 
fi uits thon of flesh-meat. And their breeding worms is wont 
in be imputed to their too* early feeding on flerii. 
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This ingenious conjecture of Gassendus presently suggested 
to the Doctor another speculation, which seems not less con«« 
siilerable, viz. There is in swine, sheep, oxen^ and in mo^t^ 
quadiTipeds that feed on herbs ov plants, a long colon, with A 
caecum at the upper end of it, or somewhat equivalent, which 
conveys the food by a long and large progress from the 
stomach downwards, jn order to a slower passaj^ and longer 
stay in the intestines ; but in dogs of several kinds, and pro** 
babl^ in foxes, wolves, and divers other animals which are 
carnivorous, such colon is rj^gnting ; and, instead of it, is 
more short and slender gu vand a quicker passage through 
the intestines. 

What the Doctor would propose hereupon is, to consider 
whether it generally holds, or how &r, that animals which 
are not carnivorous have such a colon, ^ or somewhat equiva- 
lent, and that thbse which are carnivorous have it not For 
if so, it seems to be a great indication that nature, which may 
be reasonably presum^ to adapt tlic*intestines to the different 
sorts of aliments that are to pass through them, accordingly 
informs us to what aliimals flesh is proper aliment, and to whaC 
it is not ; and that from thence we may judge more solidly 
^ than from the structure of the teeth only, whether or not 
flesh was designed as proper food for man. 

Now it is well known, that in man, and probably in the 
ape, monkey, baboon* &c. such v^olon is very remarkable. It 
is true, that the caecum in man is very small, and seems to 
j>e of little or no use : but in a fcctus it is in proportion much 
largei than ip adults ; and it is p()s«ible that our customary 
change of diet, as we grow up, from what originally would 
be more natural, may, occasion its shrinking into this con- 
tracted posture. 


Ojf an Insert rommeuly called the Death-^Watch-* 11 y tlus 
Rev Mr. IVjluam Dluham, 

Op these death-watches, or insects wliich make a noise 
like the beats of a watch, 1 have observed two sorts. Tliis 
I caught many iif tliem ; two of which, a male and 
female, I kept alive in a little box about three weeks; and 
could make one of them beat whenever 1 pleased, by iuii** 
tating his beating. At last one died, and the other gnawed 
Its way out through the side of the bax. 

The other death-watch is in appearance quite different from 
the last: it beats onl^ about seven or eight strokes at a time, 
and quicker ; but this will beat some hours together without 
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intcrmis8ion» and his strokes are slower, and like the beats of 
a watch* 1 have several years observed these two sorts of 
beating, but took it to be mode by one and the same animal. 
The ins^ which makiM this long beatina is a small greyf^h, 
animal, Wach resembling a louse, when looked on ^th the 
naked eye; for which season I call it pediculus pulsatorius 
It is very nimble in running to seek its shelter when disturbe<L 
It is very common in all parts of the*hou|p In the summer 
months. They are extremely shy of beating when disturbed; 
but will answer you when you beat, if you do not disturb 
them ' I cannot tell whether iSiey beat in any other thing, 
but I have heard their noise only iit or near paper. 

C’oncerning their noise, I am somewhat in doubt, whether 
it Ih) made hy beating their heads or rather snouts against the 
paper ; or whether it be not made aflter some such manner as 
grashoppers and crickets make their noise.* 1 rather incline 
to tile former opinion. But my roason for doubting is, be- 
cause I have observed the ivnimars ^dy give a sudddh jerk at 
every stroke, but I could scarcely perceive any part of it 
touch the paper. '‘It is possible it mighTbeat the paper, and 
I not perceive it, as its body is small, and near the paper when 
it beats, and its motion in' beating is sudden and swifi : for 
wliich reasons also it is hard to perceive the insect to beat 
without a very (jjuick eye; and tlicrejbre 1 made use of a 
convex^glass, which by magnifying gdVe me much better 
opportunity of observing it. 


Concerning Spiders^ their Way of killing dteir Prey^ spinning 
their Weis, Sfc. By M. LEUWEmiOEK. 

About the latter end of February, I caught a black spider, 
and viewing it with my microscopes, I observed that liis body 
and legs were covered with a great number of hairs, that 
stood as thick as the bristles on a hog’s back. Though hairy, 
yet tlie legs were so char, that I could easily perceive the 
circulation of the blood iii several vejns which were not a 
hair’s breadth^ istance from each other ; and afterwards I saw 
other fine blood-vessels, that were not tlie tenth part oWw 
liair’s breadth distant from each other. 

^ 1 have often seen a spider han^^ing down from a branch of 
a tree by a thread of his own making, and holding fast by one 
of his hind-legs, whidi has three particular claws, two of 
which are at the very end, and each cl^w is armed with 
several teeth like saws, which towards the joming with the 
&ot grow narrower and closer together, and where the thread 



tRnvrvitofK 0^' 


it lias spun may bfe close twisted, just as in ft puUy, orr which 
the clockmakers put their lines to fasten the weight on, which 
in tlie beginning is wide and large, but the longer it gron a 
the nai rower it is ^ 

The fig. A U C D E F rqiroscn ts a small part i W C* 
of the leg of a spider; BCD show •‘the 
extreme claws, arm^d urith teeth like saws; 

£ the third th^ has n<^ teeth; which daw I . 

suppose he uses on several accounts ; this is 

certain, that when the spider does not wind 

himself by his thread upwards, but runs along 

his web, then he takes hold of the spun thread I 

with this tliird claw. The above-mentioned 

spider IS provided with eight long and two 

short legs; which last stand out on each side \n|| h jWJ 

of the head, having such claws as are before \vm I IjtjMj 

mentioned. Further, I discovered ^ight dis- 

tinct eyes, two of which are on the top of the SWy 

heed, in order to sec wfiat passes above him Vipl MJK^ J 

Below those wer<f^wo other eyes, to hfiok 

straight forw'ards. On each side of the head p 

were tw'o more, close to eacli other ; the two WIlB a. 

foremost eyes to see# I suppose, what passed collateralh 

before him, the two lijndmost to sec tlie same backwards. 

j, . 1 1 JC . ' * engraving shows 

J ‘ ‘ . . the fore part of the body 

I 1 1 I RPparated from the mem- 

I 1 i 1 J laA Brane or pellicle it lay in; 

I j I PQ the eyes that look 

I i upwards; KL those thdt 

I look straight forwards; 

I 1| I, those that look side- 

. il j 1| I ways forward ; H N those 

1 1 1 r I MnRF sideways backward. Now 

I I spider's eyes are 

1 immoveable, having no 
muscles belongingtotliem, 
it is easy to conccivd botif 
neces^iy eyes are, in order to look round about,- the 
more eaaify M^tch his prey. 

I fouml^'tJiat the spider has two instruments or case# for 
stingy in the fore*part of his hea4, which, when he dbes 
not use, be placqi in ^rcat order under his eyes, end Itotweeh 
his tiwo short legs. These stings are crook^ fain a claw, 
and very much resemble the stiugs of scevpions, or Indhui 
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The stlngA of a «pider hate towauls the end, 
'and on each ftide» a little hole, iVom whence, according to 
all appeacanfee, when he atrikefs his enemy, he ejects a lic^uid 
matter, jirhich we call poiscai. 

When I put two or three of the largest sort of spiders to- 
gether in the glass, I observed that wheo they met, they never 
parted without an engagement, in which one has been some- 
times wounded in such a manner, that nis body was wet with 
the blood spilt in the battle, and that he died soon afler* I 
"'tilways^ observed that the lessor fled from tlie greater ; and 
when it happened that two or an equal size met together, 
neither retired, but held one another so fast by their stings, 
that one would remain dead without once stirring, and as 
wet adth the blood it had lost, as if it had Inin some»time ip the 
water. I Imd one spjder that was wounded by his antagonist 
in the thickest part of his leg, from whence issued one <h^p of 
blood as large as a sanid grain ; not being able to use this 
wounded leg in running away from his enemy, he rafsed it up 
on end, and presfintly ajfler the whole limb fell off from his 
body ; and I ha'^ oWrved, that wheiTlhey are wounded in 
the breast, or upper part of their bodies, they always die. 

When I formerly opened or dissected a spider, in order to 
discover that viscous matter, which I took to be the b^in- 
ntng of their web, and not flnding I was amazed, being 
imimle U> conceive how sucK a strong thread could in so 
short a time proceed out of such a moist body, strong enough 
to bear the weight not of one only, but even six spiders; and 
when 1 endeavoured to find out the manner how they tnake 
their webs; one ami the same thread seemed to me sometimes 
to consist of a single thread, and sometimes of four or five ; 
but I could never see how the threads issued from the 
spidcr^s body. Since then, I took a spider, and laid it on its 
mick, so that it could not stir, and with a very fine {lair of 
pincers drew out a Uiread, which 1 could perceive sticking 
out of one of the working instruments; in doing which 1 saw 
abundance of very fine threads coming-out of the body at the 
same time; which, as soon as they were one or two halt s 
breadth distant from the body, were joined together, tmd«w 
made thick threads. ' 

Now, as we may perceive that a spider's web, which to our 
naked eye teems but single, yet consist^f many other 
threads, and thus acquires a greater strengH^ we may from 
hence certainly conclude, that no flextble^bodtes (excepting 
metals, whose parts are strongly cemented by the force of 
fsm attain to any degree of strength, unless they consist 
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of long united parts; and the more these are twisted td* 
gether, or cemented wUh any viscous matter, the stronger 
they are ; which is very obvious in flax, or silken thread, 
rdbes, dre* ' 

To endeavour to discover the intenial machinery of these 
curious threads, 1 proceeded to the dissection of the body of 
one of the largest spiders I could get, and very curiously in- 
vestigated each part of it ; and, at I ist, to my great amaze- 
ment, 1 discovered the vast number of instruments flrom 
whence each single threae^ proceeded; indeed the number,, 
was so great, that I judged them to be at least 400: yet they 
did not lie close by one another, but were diviefed into 
eight distinct parts or instruments; so that if the spider 
set all th.'sc eight instruments to work at once, there would 
proceed from the same eight particular threads, which were 
again subdivided into a great number of smaller; but one of 
the great threads would be thicker than the other, because 
one part of the body would produce twice as many threads 
as the other just by it. 

I once** took a \^y small frog, the length of whose body 
was about an inch and a half^ and put him into a glass tube, 
together with a large spider, in order to see how they would 
behave ; wlicn I observed, that the spider passed by the frog 
without touching liiin, but yet he had drawn out bis stings, 
as if he intended io have failcn directly upon the frog# 
Afterwards I caused the frog to run against the spider, who 
thereupon struck it in the back with its stings, ana wounded 
the fVog in two several places, in sucli a manm^r, that in one 
place he lefV a red spec'k, and in the other a blue one. Here- 
upon I brought them together again ; when the spider struck 
Ills stings into the fore-leg of the frog, w^ho upon tliat strug- , 
gled so hard tliat the spider was forced to leave him ; and I 
observed that some few of the blood-vessels in the frog’ s legs 
were wounded. Once again 1 forced the frog to jostle the 
spider, wlio upon that struck both his stings into the frog’s ^ 
nose, after which Xhey both stood still about half a minute : 
then opening the glass I took the spider out, while the frog 

stiSl about an hour, then stretclied out his hinder legs, and 
died. 

I took a spider’s eggs, and putting them into a glass tube^ 
carried them ^ut me, to see if they would hatch. They' 
were laid by We largest spider that 1 had seen the lasf* 
summer, and it one of the last I could meet with in ’ 
gardens. On the 17th of the same month, in the morning, 
viewing them again, 1 saw 25 young spiders that were come 
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ou( 0^80 many eega, ai}4 about 2'i more whoso bodies were 
but half out of uw egg^i^ell, and 46ine of them had their 
hhells hanging upon their tall ; and in the evenJogr about six 
o'clock^ I reckoned 150 young ones* The next day I viewed 
them again, and then 1 concluded that no more spiders would 
come out of the eggs,^nd tliat several wiiich I saw lying 
about the glass were bairen, and that in others the young 
spiders were dead ; the number of which*! judged to be about 
50 ; and abojut 10 or 12 eggs were blackish* When the glass 
tube, where the young spiders were, liad been out of my pocket 
but 15 minutes, ip very cold weaflier. I could hardly discover 
any life or motion in some of them t but so soon as the glass 
tube had been a little warmed again, they were brisk and 
lively, and most of them got togt ther in a company, as we 
see in swarms of bees, and so hung about the web, where the 
eggs bad been lodged before. * 

January 21 st, 1 could perceive the eight eyes in every 
spider, which before were xiQt so visible ; but now befhg of n 
brown or darkish colour, they were easily distinguishable from 
the fore-part of tll^ir body, which w'as Mite, os tlfe hinder 
piUt was yellowish* 

January 22d, I observed that the legs of many of the 
spiders, which before had been clear and transparent, now 
assumed a dark colour, and afterwards ,began to be covered 
with hail ; whereas I could perceive nonS a little before* 

On tlie 2Sd, their legs grow darker, as also the hinder part 
of their bodies, whence their web proceeds, and that alsp 
beg;:#! to be covered with hairs ; 1 observed, also, that tlicy * 
had cast their very thin skins, and began to be mucli nimbler 
11 ) their motions* 

The 25th, 1 saw them spin a thread, and manage it wdtb tliclr 
hinder-feet us well as the old ones ; 1 observed, also, that they 
had, dateii up the barren eggs, and the others wherein I sujp^^ 
pow?d tlic y^^ung ones to be dead, which where about 50 in 
mimber : for a few days after there lemained notliing but the 
bare shells. * * 

1 have compared tho threads of a full-grown spider with * 
onepf tb^ bf||rs of my beard; the thickest Mrt of which waiNl 
placed before the microscope; and according to the nicesi 
observatlop, I judged that above 100 of thosa threads laid 
together ^ no^^equal the diameter of one dmv ; now sun- 
po^'iig thisbeir to be roimd, ihen 100 of tbe fine threads of a 
spider's web not thicKer tlmn one single lyiir. Now if we 
add^ td 4hi^ as h is most certainly that 400 young 
spi^TS* wjum^Jtbey first begin to spin^ one 
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another, larger than one full-grown spider, and that each of 
those young ones is proxidc’d with all the working instruments 
of the old one, it would follow that the smallest threa<l of 
SLch a young spider is 400 tirn^s smaller than that of a large 
one, and if so, then 4,000,000 threads of a young spider are 
not so large as a hair ; but then again, if wc consider of how 
many parts one of those sniaJlest tnreads consist, we stand 
astonished at the thought* 

January 30th, most of tliem were employed in weaving 
their web, so that the glass swarmed with them*. February 
8th, I could perceive that Many of the spiders had eaten cacn 
otlicr up ; and at the very time 1 looked on them, there were 
four upon one, whom they had almoht devoured ; and here 
and therj; I saw pieces of legs ; and now the shells of the 
barren eggs were eaten up so clear, tlxat I could see nothing 
of them remainnig. '' 

February 10th, my spiders were reduced to half -thou 
uumbet', and those that remained were eating the thickest of 
their companions* legs. Thus tficy diminished daily, so that 
on the last of tho^said month 1 could see but 30 of theiir 
alive, among which a few were 20 times as large as some that 
remained. March 5th, I could see but three or four alive, 
and about the web I observed a black matter, about which 
the spiders had swarmed very much, and 1 found that it was 
nothing else but a kdap of legs of those young spiders, whose 
bodies had been devoured. 

On the whole, in this animal, which to some peopfe is so 
odious, I have discovered as much perfection and hidden 
beauties aar in any other ; for when I took the fleshy rnusdes 
out of their legs, and viewed them tlirough the microscope, I 
was astonished at their transparency, and they seemed to be 
one body ; but when I came to separate them, I found tliat 
they were composed of veiy long particles, eacb consisting of 
so many folds or wrinkles, that the muscle niiglit be diluted 
or contracted, as occasion should require. 


Conrermng Trees found under Ground in Hatfield CheM. 
r "By the Bev. Mr. Abrauam x>b i.a Pryms* 

Tub famous levels of Hatfield Chase, in Yorkshire, were 
the largest chase of red deer tiiat King Charles the First bad 
in all England: containing in all above 180,000 acres of land, 
about half of which was yearly droned by vast quantities of 
water. This Doing sold to one Sir Cornelius Vermuiden, a 
Dutchman, he at length effectually discliosed, drained, and 
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reduced it to constant arable and pasture-gDtfnnds* and at the 
immense labour and expense of abo\1^ 40ft00(K In the soil 
of ally or most of the said l80y(KX) acres ^ landy lof wbiob 
90,000 were drained, even ii^ the bottom or the Ouse, 
and in the bottom of the adventitious soil of‘ ail M^ghland, ^ 
and round about by the skirts of the Lincolnshire vW^Ilb 
unto Gainsburgy Bautry, Doncaster, Btdii, Snalth, and Hol<* 
den, are found vast multitudes of theVoots and trunks of 
trees of all sizes, great and small, and of most of the sorts that 
this island either formerly did, or that at present it does pro* 
duce ; as firs, oaks, birch, beech, ^ew, thorn, willow, ash, &c. 
the roots of all or most of which stand in the soil in their 
natural position, as thick as ever they could grow, as the 
trunks of most of them lie by their proper roots. , 

Most of the large trees lie along about a yard from their 
roots, (to which they %vide\itly belonged, both by their situ^ 
ation and the sameness of the woo^) with their tops com- 
monly north-east ; though Indeed thn smaller trees lie almost 
every way, across the former, some over, and others under 
them; a third part of all being pitc*h-tffK», or hrs,*soinc of 
which are 30 yards in length and upwards, and sold for masts 
and keels for ships. Oaks have been found of 20, 30, and 
35 yards long, yet wanting many yards at the small end ; 
some of which have been sold for 4?., 8/.^ 1 0/., and 1 5L a piece ; 
they are as bfack as ebony, and very dtirable in any service 
they are put to. As for the ashes, it is commonly observed, 
that the constituent parts of their texture are so dissolv^ 
that they become as soft as earth, and are tonimonly drt m* 
pieces by the workmen’s spades, nhich, as sood as nung up 
into the open air, crumble into dust ; but all the rest, even 
the willows themselves, which 'are softer than ash, preserve 
their substance and texture entire to this day. I have seen 
some fir-trees that, having Iain horizontally, after they felti 
have shot up large branches from their sides, which have 
grown up to the bulk and height of considerable trees. 

It is evident, that many of those trees have been burnt, 
especially the Hr-trees, some quite through, and some on one 
side ; some have been found chopped and squared, someix>rq4* 
through, others half split with large wooden wedges and* 
stones in them, and broken axe-heads, somewhat like sacHfic* 
ing axes in shape: and all this in such places, and at such 
depths, as coula never have been esmnsed since the destruc- 
tion of this forest, till the time of the drainai^. Near a 
large rootf in the parish of Hotficld, was found eight or nine 
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coins of some of , the Homan emperors^ tniK^h 
anci cictkced by time; «nd it is very observable, tliaf op tliO 
coniines of this low country, between fiumingbam and 
Hrumby in Lincolnshire, are several gi*eat hills of loose sand, 

> under whicJi, as they are yearly worn and blown away, are. 
discovered many roots of large nrs, lyith the marks of the 
as fresh upon tliem as if tliey had been cut down only a few 
weeks ; as 1 have often with pleasure seen. 

Hazehnuts and acorns have frequently been found at the 
bottom of the soil of those levels and moors, and whole 
bushels of fir-tree apples or cones, in large quantities to- 
gether; and at tiie very bottoiu of a new river or dialn 
(almost 100 yards wide, and four or five miles long,) were 
found old trees squared and cut, rails, stoops, bars, old, 
links of chains, horse-heads, an old axe, somewhat like a 
battle-axe, two or three coins of the Emperor Vespasian, one 
of which I have seen in the hands of Mr. Cornelius Lee of 
l-latfieli, with the Emfin'or s head on one side, and a spread- 
eagle on the other : but what is more remarkable is, that the 
very ground at the^^bottom of the river was found ip some 
places to lie in ridges and furrows ; thereby showing that it 
had been ploughed and tilled in former days. 

My friend, Mr. Edward Canby of this town, told me tlpit 
about 50 years ago, under a great tree in this parish, was 
found an old-fashioKed knife,* with a haft of a Very hard f^lack 
sort of wood, which liad a cap of copper or brass on the one 

« yj, and a hoop of the same metal on the other end, whci e 
ia.hUde went it. He al^^o found an oak-tree \vi|hin his 
moors, 40 yards long, four yards diametrically thicH a( 
great end, tliree yarus and a foot in the middle, and tuo 
yards over at the small end ; so that, by moderate coinputar 
tion, tile tree seems to have been as long again. another 
iime he found a fir-tree, 36 yards long, besides it;s coni- 
puted length, which might well be 16 yards more. So 
there has been exceedingly great trees in these levels ; an^ * 
what is also very stiange, about 50 years ago, at the very 
bottom of a turt-pit, there was found a man lymg pt 
lengtjh^ with his head upon his arm, as in a common pp$ £Sft. 
of sleep, whose skin being termed, as it were, by Idlie 
watdfj ngllped his shape entire, but within, hi4 egft 
mOst^t^mrooncs were consimied, „ s 1 

To IBdstmte nod render more'intelHg|3>le this fi^ranj^jmm 
jecl of stfbterraneOus trees, we may ^g^lirae'Vto 

ud^t has been Observed in othc^ places 
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den'^Ufti} others liav^ toM ns^^snd it b*m very^inmon and 
t^cUraowi^ thhig» that tbost of the ^eiy^^jnorttSf&s, mosses, 
fens, and boM, in Somersetshire, Che^ire, Lao^adure, WoeU 
moreland, Yorkshire, Staffordshire, Lincolnshire, mi othfr 
countieh in England, are full of the roots aid trunksfof large 
trees, most of which art pitch or fir,\u)d that they hdtrO-the 
same positions and impressions of the fire and axe on them 
as tliose above mentioned. * 

Giraldus Cambrensis tells us, that in King Henry the 
Second’s days, by the force of extraordinary storms, the 
sands were so much driven off die sea-shofe in Pembroke- 
shire, that under them were discovered great numbers of 
rooU and trunks of trees in their natural positionsi with the 
strokes of the axe as fresh upon them as if they Jiad been 
cut down only yesterday, with a very black earth, and some 
blocks like ebony. And the* like were discovered also at Neu* 
gill, in the same county, in 1590, a^d in Cardiganshire, and 
in other places since. • ^ 

Dr. Plot mentions the like roots and trees, found in Sheb* 
ben-Pool, the old Pewit-Pool, and at La^vlSh, and othbr places 
in Staffordshire ; and from their natural situations he rightly 
eoticludes, that they certainly grew there. 

Dr. Leigh, in his History of Cheshire, observes, that in 
draining Martin Meer, there i^as foupd multitudes of the 
roots and trunks of Jorge pitoh-tiees, in* their natural posi- 
tions, with great quantities of their cones, and eight canoes, 
such as the old Britons sailed m ; and in anotlier moor was 
found a brass kettle, beads of amber, a small mill-stoneTthe * 
whole head of a hippopotamus, and human bodies entire 
and uticorrupted, as to outward appearance. Many places, 
too, of the soil ofAnglesea and Man, as also of the bogs of 
Ireland, ^e full of roots and trees. 

^ As to other countries, Verstegan tells us, that in many 
ll^es of the moors and morasses of the Netherlands, large 
m*trces are commonly found, with their t^s lying to tlie 
north-east, just as they do in the levels or Hatfield Chase 
Add Helmont mentions the Peel there, a moss more than 
nine miles broad. Also M. de la Fer says, that tree& and* 
roots ate also frequently found in the low grounds, and in 
the levels and morasses, of France, Swita^rmnd, and Savby. 
And, lastly, Rammazzini assures us, that in the territories of 
Modena, which are several miles long and btoad, add at pre- 
sent a most firuitful dry country, though, in^the tune of the 
Cmsars it was nothing but a great lake, arc found at 4(% 
and 50 fret deep, the soil of a low marshy country, full of 
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sedgCf reeds, shrubs, roots, trees, nuts, ears of com, leaves of 
trees, branches, and boughs of oaks, ebns, walnuts, ashes, 
willows, and the very trees themselves, some broken, some 
whole, sonic standing upright, some lying at their length, &c. 
with old coins of tlic Roman emperors, old marbles and 
stones squared, cut, cafved, and wrtiught by the hands of 
men. 

M. de la Pryme then proceeds to show tliat all these 
forests were cut down or destroyed by the Romans and other 
military people ; but the geology of our days takes diferent 
views, and his paper is chiefly vmuable for Uic facts which it 
has assembled 


Concerning some Petnnhis latelg observed in Lincolnshire* By 
Mr* Tuorvsby* ^ “ 

Near the river Welland, that runs through the town df 
Spalding, in Lincolnshire, at tlie depth of about eight or ten 
feet, there were found jc ttys, as they call them, to keep up the 
old river liiank ; an'cif’the head of a tumiel, that emptied the 
land-water into the old river ; also, at a considerable distance 
from the present river, I guess 20 or 60 yards, there were dug 
up, at the like depth, several old boats ; all which show, that 
anciently the river wag either much wider than now, or ran in 
another place, or bol^. On the north-west side of the river, 
and more upwards in the town, were dug up, at about the 
^baine depth, the remains of old tan vats or pits, a great quan- 
tity'^bf ox-hqrns, shoe-soles, and the very tanners* knobs, &c. ; 
which shows that the surface of tlie country lay anciently 
much low'er than now, and has been raised by the sea throw- 
ing in sand on the maritime parts, which are now mostly 
inhabited, and by tlie moor or rotten sedge in the fenny parts 
hext the high country: the whole level is about 50 miles 
in lengtli, and 60 miles in width in the broadest parts. No 
record or tradition whatever informs us when these mutations 
happened. 

At the laying of the present new sluice or gout, as they call 
* i% at^the end of Ilamorebeck, at its fall into Boston haven, 
on taking up the foundation of the old sluice, they met with 
the roots jpf trees, many of them issuing from their several 
trunks, sflte^d in the ground ; which, when they had taken up, 
and roots and earth they greiv they met witli a solid 
gravelly and sfbfiiy soil, of the high-country kind, but black 
and discoloured by the change it had sufiered ; u{K>n whicli 
hard earth they laid the foundation of this new sluice ; vrhich 
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was c^tainly the surface of dbe old country before it was 
(Mivcred by the sea, and was much deeper than that at 
Spalding, as the hmd is tliere at present higher. 


Covcemingf Green Weeis growing in Walter^ a/nd some Ani* 
mafcula found about thenu By M, LscwssttOEK^ 

I HAVE often heard the common people say, that that green 
stuff or weeds, observed to drive upon the water, spring out 
of the ground from under the water. But as often as 1 liave 
observed the said green weeds, 1 nave always found that they 
are produced from the seeds of tlid same kind, as all otlier 
trees and plants are 

1 took several of these weeds, and put them into a glass 
tube of a finger’s breadth, filled with water, and also in a 
lesser tube, and let the roots of the weeds ^bside leisurely ; 
then viewing them witli iny microscope, 1 observed 
raauy, and different kinds of animalcula, of which two sorts 
had long tails, by which they seemed to b e fastened to the 
roots of the weeds. These animolcula^^re shaped like a 
belt, and they moved the round cavity of their bodies in a 
manner that they put tlie small parts of the water into such 
a motion that I coutd not see the instruments they used to 
produce it. , 

And though I saw 20 of the^e aniinalcuhi together, gently 
moving their long tails and outstretched bodies, they con* 
tracted their bodies and tails in an instant, and then gently ^ 
extended tliem again ; and this kind of motion th^y condmicd 
a great while. 

lilKLMNOPQR represent a small part of the said 
root, as it appeared in tlie microscope, through the whole 
length of which were to be seen its vessels wiSi their divi- 
sions ; which roots, 1 imagine, were of no further use, and 
in a manner withered; they were also overgrown with a 
great many particular long particles, and mostly witli little 
figures like fiowers, as are nwesented ^n the fig. between K 
and L. The animalcda before mentioned are to be seen 
like little bells, at I S T and N V W; I saw above a hirtidrdl* 
of these animalcula, with their tails fastened to the root, 
and living, between H 1 K L M, but other roots had none of 
them. 

^ In several of these noots I observed one, and some few 
times two, ^lieatlis or coses fastened In thetn^ of several sises; 
the largest is represented by KX2 Y- Out of tlie same 
sheath appeared a little animab tilm fore-port of whoso body 
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was roundish, as in X Z Y ; and prtisenUyi from the $an\e. 
rotundity, proceeded 
two little wheels, that 
hdd a swift gyration, 
always one and the 
same way, as in ahc; 
these small wheels 
were as thick set with 
teeth as the wheel of 
a * w'atch ; and when 
thebe aniroalcula had 
for some time exerted 
their circular motion, 
the} drew, their wheels 
into their body, and 
their body wholly into 
their sheaths, and then 
soon after tlirust them 
out again with the 
aforesaid motion ;*Sn- 
other while they re- 
mained as it were shut 
up in their shells; and 
though I observed the 
same wheels in other 
animalcula also, yet 
their bodies differed 
frmn* each oUier, and ^ 

their sheaths were of a darkish colour, so that I could mi 
easily perceive the animalcula; and tliey seemed to be com- 
posed of globules, 

Pdef represent the sheath with the little worm Pdf in 
ft : in the same figure, Off h show a sheath with half the b<^y 
of the same animmeule ffh protruded out of it ; and in which, 
by reason of its .exceeding smallness, the wheels could only be 
seen now and then,* and that only when tlie body was ex«* 
tended, whidi would soon be compressed or shrunk^ $ and 
*doouf the middle of the body of one of these, which I con^ 

ceived to be the lower part of ^ its 
belly, there was another of the 
* same kindi but smaller, the tail of 
A^hich seemed to be fastoiteii<^ 
the other. < * 

ABCDEIGH represent 
one of these, about double the 
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natural *size» whilst it was In diis wat^, and &steiied to the 
root of the green weeds ; A is the tau with which it fastens 
itself ; C D E represent eight horns (though others that were 
smaller had but six) ; it is drawn as stretched out at its whole 
length ; but when contracted^ it was not the fourth part so 
long. • * 

iill show an animalculum coming out; of the body of the 
larger, which phenomenon at first 1 thought might be a young 
animalcule fastened by chance to an old one ; but observing 
it more narrowly, 1 saw it was a f^rtus, for 1 could now see, 
that although this animalcule, when 1 first discovered it, had 
only four very small horns, 16 hours after it was grown 
much larger, both in horns and body, and tour hours aftci that, 
it forsook its mother's belly. • 

111 the discovery of Jtlie said young animalcule, I had oh* 
served, on the other side of the body of the largest animal- 
cule, a small round knob of seed, which, in a few 
grew larger, and at last pointed; and in 13 or 14 hours it 
became so lai^ge, that I could sec two^orns upon^ it. In 
hours it had acquired four horns, one oFVhich was small, 
the second larger, the two others very large ; and these two 
List were more strongly protruded and contracted than the 
smaller. Three hours after, tliis animalcule was got clear 
of its mother. ^ ^ 

I ^deavoured to pursue my tliscovery of the generation of 
thes* creatures, and in order thereto, wiped off the green 
weeds from the body, the better to make my observations.; 
when the animalcule was found not only dead, but his liSTii > 
and part of the body quite wasted. 

Another animalcule, that had brought forth two young 
ones, had her body laden with another sort of aniinalcuLi, 
VI hose shape was flat below, and round above, which I have 
observed in most waters ; and this last sort were above 
thousand times less than the others on which they crawled, 
and hindered tlieir motion ; but a much larger animalcule, 
Hhose body was almost round, tormented.'one o^the aforesmd 
animalcida, not only by running upon its body, but by clinging 
so fast to one of its horns, that whatever effort the other mad5 
to get rid of it, she could not shake it off ; and at last 1 found 
she liad lost one of her horns in tlie scuffle. 

I observed in the green weeds abundance of strange animal- 
cula, some of which feedmpon the same green stuff, and to 
others it serves instead of skulking holes, to hide themsekci 
from the fish, which would otherwise devour them. 

I 
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Cwicert^nff o Waier^ipaui, lately observed at HatdeU* By 
s the Rev. Mr. Abb. De la ParBrs, F.R. S. 

On the afternoon of June 2h 170% about two 0 «JtQclc> no 
wind stirring below^ though it was somewhat mat in tl>e air, 
the clouds &gan t 9 be much agitated and driven togeth^^; 
on which they became very black, and were very visibly hur- 
ried round, from whence there proceeded a most audible 
whirling noise, like that co^nmonlv heard in a mill. After a 
while a long tube or spout came down from die centre of 
congregated clouds, in which was a swift spiral inotion lik^^ 
that of a screw, when it is in motion, by which spiral nature 
and ift turning water ascends up into the one as well as 
into the other. It proceeded slowly fpm west to north-east, 
broke down a ^eat oak-tree or two, frightened the weeders 
./lut nf the field, and made others lie down fiat, to avoid be&g 
whirled about and killed, as they saw had happened to several 
jackdaws, which w^re suddenly snatched up, carried out of 
sight, and then tlirown a great way off among the coiti. ' "At 
length it passed over the town of Hatfield, to the great tbrrhr 
of the inhabitants, filling the whole air u itli the thatch it tdbk 
off from some of tlie houses ; then touching on a comer of 
the church, it tore up several sheets of lead, and rolled them 
together in a strange manner i soon after which, it df6||dved 
and vanished, without doing any further mischief. ^ 

It is commonly said, that at sea, the water collects and 
baubles up g foot or two high under these jMots^ before they 
are joined : but this is a mistake, owing to the p^ucidity nnd 
fineness of those tubes, whicli certainly touch the surface of 
^he sea before any considerable motion can be produced in it, 
and that when the pipe begins to fill with water, it then be* 
\^tnes opaque and visible. As for the reason of their dissolv- 
ing of themseftres, after they have drawn up a great quantity 
of water, I sufipose it is bjrand through the great quantity St 
the water tli^ have carried up, which mUst needs thicken 
the clouds, impede their motion, and by that means dissdive 
mie tubes. 


l^^$tp^‘^Leaen rehAiff U> m»e Meroie^pM 

I^lpreatest of my mieroscope* shows o habr of 0io bead 
eoitwlerably above aa inch hi dumeteri^ and some'eyea see it 
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at least two intshes ; but supposiAg It«Rbafe tneh, and that, as 
• Mr. Hook affirms, 640 hairs* br^th makeft one inch, the 
length and breadth of an object will by it be enlarged 640 
times, the surface 409,600^ and the solidity Si6%144,000. 

One of the first objects 1 tried my glasses by, was a living 
louse ; in which I could plainly see the motion m the muscles, 
when he mov^ his legs; which are all joined in alongish dark 
spot in the middle of his breast, where the tendons seem all 
united. The like motion of muscles Is also visible in the head 
when he moves his horns, and in* the several articulations of 
his legs. I saw also clearly a multitude of various branch*- 
ings of arteries and veins, and the pulse regularly heating in 
several arteries. Bjut the most entertaining sight is the j>e- 
ristaltic motion of the intestines, which is continued from the 
stomach through all Ae guts to the anus. .1 have observed 
the like peristaltic motion in a fie^ and in several s orts of 
small transparent maggots and caterpillars. 

I thought a mite would also prove a good subject for the 
microscope ; but found them not so tranapasent as 1 Expected. 
However I plainly saw, that all the bristles on the body of 
one of them ^which to a common single glass, and to the 
greatest magnifier of my three-glassed microscope, look like 
plain smootli hairs,) were, when viewed with a large magnifier, 
all spicaled, or bearded like, the ear *Oa the seed-head of 
some grasses ; and every bristle on the whole body and legs, 
both long and short, had the same formation. 

mimmmmsmmmimrn ‘ 

Having pulled off a handful of muscles, which stuck to a 
piece of a rock tliat was covered by tlic sea every tide, I 
found tliat the organs by w;hich thei^nx themselves so firmly 
to a stone, that even a storm will not wash them off, were 
threads which proceeded from that part called the bwd of 
the musclct and wjhich bad on their extrCmte a fiat spongy 
substance, that adhered only by imposition, nRe the suckers 
or wet pieces of leather which boys fasten to stones. 

Some of the muscles which 1 brought were little more* than • 
a quarter of an inch long. 1 took one of these out of tlio 
shell, and exposed it to the microscope on a thin plate of 
Muscovv glass, and holding it to the light of a candle, I saw, 
in the thinner parts, a v^t number of veins and arteries, and 
the blood circulatfog in them more distinctly /;han I ever saw 
it in any oAer animal: for I bad this advantage in the bb» 
servstion, that the object lay always quiet, without changing 
place, and my plate was so thin that I could bring to it wliat 
♦ *1 2 • 
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magnifiers I pleased* and look without disturbance as fong as 
I pleased. 

found a small worm running among some fruit, which 
bad a multitude of legs, and wis not quite half an inch long, 
the body being not thicker than a hog’s bristle. 1 his insect 
I put alive into a small tube, and f5und it a perfect scolo- 
pendra, whose body«was made up of 60 incisures, at every 
one of which was a pair of legs, one on each side, and each 
leg had five articulations. On his head were two horns, each 
of 16 joints, and under iti a pair of terrible forceps, red, 
crooked, and pointed lik^ the talons of a hawk ; and I often 
saw him open and shut them, and wipe his horns through 
them. 

I found a small black fiat tick 
sticking on my a/m, which had got its 
fore-part so for into the skin, that I 
'Ci/UAd liardly separate it the point 
of a needle, so as to preserve it eh tire 
and Unhurt. I ^^haerved its snout 
shaped not unlike the jagged proboscis 
of the serra piscis ; the fore-part being 
like the end of a broad- pointed sw'ord, 
is clear and transparent, and has three 
teeth on each edge, <)elow \vhich there comes out another 
serrated part on each side, afniost at right angles ; but this 
is partly hid, when viewed on the back, by a thick horn c, on 
• the;^ide of the head. 

I afterwards examined the snouts or probos- 
cides of dog- ticks, to see' if they had the like 
conformation, and found their appearance as in 
the fig., the snout a being so covered by the 
^two clumsy thick horns b by that the serrated edges could not 
be perceived ; but separating the horns, with some difficulty, 
I could plainly see eight teeth, or jaggs, on each side : but 
the snout of a dog-tick has not the aculitional serrated part 
which IS in the wood-tick. I could also perceive a tube or 
, (^nal run through the snout, and see some bubbles move up 
and down in it. , 

1 have found some of those animaTcula in pepper-wafer, 
almost Incredibly minute/ which appear even to my greatest 
magnifiers not so large as a mite to the naked eye ; and in the 
larger sort, I can plainly see the littlb feet by which they per- 
form such brisUT motions, which 1 never could find before. I 
'hgve also discovered another sort of animalcula, which are 
very slender long worms, of which my pcppcr-watcr is ex- 
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cccdingly full : they are ail of the same thickness, but their 
lengths \arious," and at a medium I Judge the proportion df 
their length to their breadth at least as 50 to one. Even to 
the greatest magnifiers they look like shreds of horse-hair to a 
naked eye ; from a quarter to three quarters of an inch long ; 
on a moderate estimate,, their thickness is not the 100th part 
of a hair's breadth, and, consequently, if you hnagine a hair of 
your head split into above 7800 equal filfres, each fibre would 
.be a4thick as one of these animalcules. Their motion is 
equable and slow, and they wave their bodies but little, 
though sometimes they make greater undulations. They 
sw im with the same facility both backward and forward ; so 
tliat I cannot distinguish which end the head is, and 1 have 
the same worm go forward with one end, and back again 
with the other end fbremost, above 90 times together. 
Sometimes they will, fike Ibeches, fix one end on the glass 
plate, on 'Which tlie water is laid»*and - * 

move the loose part of theyr body round 
about veiy oddly. These I take leave to 
call cajdlwy eels, and they are repreS&iifcd in thh several 
postarea In which I have seen them swkn 

I find the dust of the fungus pul vend entus, or puff ball, to 
be thfe minutest powder that I ever saw : to the naked eye, 
when crushed, it appears alike a smok^ or vapour, and with a 
common microscope the particles cannbt be distinguished* 
but when viewed witli the greatest magnifiers, each grain is 
visible, and exactly alike, appearing a perfect spherule, of an 
orange colour, something transparent, whose axis is noHdT^^e* 
the 5^0th part of the diameter of a hair ; so tKat a cubical 
\essel of a hair’s breadth of a side, would hold 1259000 of 
them. 

1 have seen in some water, fishes as small os clieese-niites, 
of different sorts, and very curiously made ; they are of the 
crustaceous kind ; with many joints, and very long horns ; 
fringed tails ; and have many legs like shrimpu; some of these 
carry their eggs or spiiH^ under thqir tails in one bag, 
another sort in two distinct bags, and some kinds on the 
fringes of their legs, like lobsters. • • • 

The aniinaloula in pepper-water, represented in fig. c, are 
very common. * The tails of some of these are nine or ten 
times as long as their body (which is about one third of 
a hair’s breadth) but generally they are four or five times 
ns long. As they move tliey will often ^curl tip the tail 
in the posture marked at 5, and this spring is so strong, that 
when the tail is entangled (as commonly it is) by the end, 

4 ’ I 3 
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they bring back their whde body by the jerk and convolu. 
lion of the tan» • vTs. 




Ji^^sSsSt 




d 


wliieh then re^ 
turbs to Its first 
8traightncss.With 
a good glassy the 
end of the tail 
seems to have a 
knob on it as in 
a, and the folding 
appears as in b; 
but examining it with one of the greatest magnifiers, I found 
the knob to be only a close spiral convolution, like the worm 
of a bottle-screw, and that the whole tail when curled up 
was also spiral: this appearance,. witl^ the mat magnifier, 
ia represented in c and d. I have also seen them sometimes 





These animalcula also 
abound in all waters, and 
are the largest of all ; for 
I can see them in a gemd 
light and position with 
the bare eye, their length being arout the breadth of a 
hair. These have a yory quic)c motion, and are perpetually 
beating about like a spaniel in ii field, and by their mquent 
turns and returns, suaden stops, and casting off, seem to be 
al\K^ bunting tor prey* 

Among these are commonly another sort, but not above 
one third of their size, whose feet are also very visible ; some 
of them are shaped dmost like a flounder, and others are 
rounder behind ; for by their motions and actions 1 judge 
them the same animals. These also will stand and run on a 
hair, or any thing in the water. 

1 thought those which 1 called capillary eels had been pe- 
culiar to peppernwatcr ; but I havmnce observed the same, 
though but few, in some stagnant Water which drained from 
lioriw dunghill. This iiouor was mum-coloured, and the 
most prqppnt of all that I rad ever seen; and it wouU seem 
tncredilra to say what a prod^ious number of all sorts I esti- 
mateAidrbe in a quantity of it of tlie size of a pepper-com ; 
fctdR^ appeared as thick as bees in a swarm, or ants ob a 
b^ltbck ; so that I was obliged to dilute the water, to observe 
^ particular soHs. I fi>und in this not only almost alt the 
asmatcula, seen in the other tiifusions, but many sorts which 
I had never met with before* 
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I found A duriotiu tnechunisjn la a fmall diving uisect./, 
found in standing waters. It is like*a small wjiUk a heaq f 
like a Jdtnse-oriei^; but» instead ci wings> it bus two pad- 
dles bn the sboulders, and qp tbp end of the hinder legs» 
which are longel' dmn the other four, instead of foet and 
claws are perfect oara , I have alsOxObserved in two pr three 
sorts of dies, that behind the eyes, on the top of die head^ 
are placed three protuberances, with af blade shining globe 
in each, like a in a socket, and dre so" disposed, as if 
xiside to look directly backwards. The^ are perfectlv jpnooth, 
and “dtidtout tliose hemispherical divisions visible^ in the ^ 
cornea of tlie eyes of the fly and* beetle kind, but appear 
more like those of a spider. 


Oji t/ie Seeds of Cfanges^ 8fc. By Van 

ZEUtyENUOEK* ^ ’ 

In November, I received a mresent of some ^mSf 
oranges ; and in the first 1 opened were 38 complete kernel^' 
i opened several. Afler stripping On? ef these ^eiaiels of 
the outer membrane, 1 discovered uiat there lay a string under 
it, that caused a Unle protuberiOice in the first skin ; iroiu 
which string, not only the seed but the plant within it 
receives its increase and nouri&hmeit^. Now we may cer- 
tainly conclude, that tlie said* string ifoes actually coinpre- 
heiia in itself as many distinct vessels as are to be ibimd In the 
orange-tree when arrived to full maturity ; for if all these 
vessels were not in the young plant, uhile it lies invo^.edilT 
its mother, the kernel’s matrix, whence can tliey afterwards 
proceed? Though tlie said string was very smiUI, yet I was 
resolved to try 1 could have a bight of the vessels within 
it, and I succeeded several times, but not witliout a great 
deal of trouble. » 


Having split the seed into two parts, one of which is reprc- 
V * 1 by C D £F, together with poit of 


A ttv^Iant, which.womd liave become a 

HL^ sticking close to it^ the plant itself 
lUvK may be seen at C, no larger than a graii> 
I Q ^ naked eye. The conn^ 

C ^ teipart of the said kernel is refwe^^ented 

by G HI K, apd Q the little pit or bed of the plant; <md Id 
the ^id figure b(^vreen H and K, the cavity ui #hkil the 
second sped also fay, as likeuise at t> F.* « * 

Tills sight was wholly new to me, thdhgn 1 tttfi dtsseefod 
mnny soi ts of seeds before ; viz, td sed |i» thjfr* fiiit^dle bf OHie 
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seed or kernel another complete and perfect seed ; especially 
when I considered that from the vessels arising out of the 
string, and dispersing themselves through the membranes, 
Imth the kernel and plant are produced ; and yet tliesc same 
\ essels must insinuate themselves into the very heart of the 
first seed, before they can produce a second seed and plant 
within lU 


Placing the planf represented at C in the preceding fig. 
before a microscope, t had it dili-* vwo 

neated LM N O PQ ; where QLM 
is partly tliat which nature intends 
lor the body and root of tlic tree ; 

NOP the leaves with which the || 

joung phnt is already P^orided;|||||s || 
and O P that part of the leaf which U I |||i | 
is next the sight, and somewhat Hi ||r | 

. ^J^fo tubciant, by reason lof the in- ^ | iT i JUBf 

tlosccr smaller leaves. MN and >jj L 
P Q show the two sides of the plant y |lk|j|w.|||||H^ 
tom offTrom th^kSnel, to which 
it was united, and from which it 
leceived its nourishment. I also 
turned the young plant a little ^ 

about, as it stood before the microscope, to show the two 
largest leaves ; whereas in th& former position, 1 could see 
onfy one of them. Between the two great leaves, accovding 
to all appearance, a great many small ones are shut up ; hut 
*w^r I came to cut the leaves across, as they lay involved ni 
the bed of tlie plant, I imagined that 1 saw tlie said small 
leaves ; and when I cut, after the same manner, that part of the 
plant w'hith is to be the body and root of the tree, I discovered 
within the small particle that which was designed for the pith, 

, and even the wood itself, and all as plainly as if I had been 
observing w itli my naked eye a young plant of an inch thick. 

r ^ W X Y Z represqif Uie texture of tlie pith, 
as it appeared ; whm may be observed a great 
many small pai tides, which at first sight one 
would be apt to take for irregular globules, 
but placed in a right line, and all of them of 
^ greater length than breadth; these I take to 
^ be nothing else but small tubes or vessels, by 
which future plant receives its nmirishment, and perhaps 
evievy Ml of thm is covered with a distinct meml^ne. 

I of these kernels into a glass tube, and on the 

lOth^PQr 1 observed that thcT'seed was coma to such nuiturity, 
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that the jiart which nattire In* ^ v 

tends for the body of tlie tree ’ _ ' /Ri 

was grown up as high as the ^ 
cork; and on the l^th day»it i* 
appeared as in the figure R ST« 

I tnen took the plant out of the 
glass tube» when it appeared as 
ABCDEFGH; only thia * 
plant had but one root, A C DH; 
but others have more. Here 
FG shows that part which is to * 
be the tree;, DE the seed or o 
kehiel, which being surrounded jf \l 

with its mefnbrancs I took \| 

them off, the better to expose _ f f 

to view those parts tnat serve ^ 

for the nourishment, not only 

M plant^ 

likewise, as also the short stnng D. Thus we 
II w ipay sec with the nakecf^yiS; how a small par* 
tide, no larger dian a coarse sand (as the plant 
is represented atC above), is increased in bullj^ 
within the space of 1 1 days ; and all this is 
effected by lieat and mojsture in a close vessel ; 
a plain demonsftation thht the plant, and all 
1 1 that belonged to it, was actually in the seed ; 

i young plant, its body, root, 

and fruit, but even its seeds also, to perpttOSfff 
V the species. 

^ ' I After one of these seeds had lain near six 

weeks shut up in tlic glass tube, and grown in 
proportion to that time, 1 observed that one 
of Its leaves was withered or corrupted ; en 

t which I opened both the corks, and poured 
out the si||g(d, which being very dry came away 
i, easily, but^a small branch of tiie root had so 
insinuated itself into the cork, that it could 
not be separated Without violence. IK1#M>N» 
represents the said whole plant, of whidi 
Lm N shows the body, and M the Ijbree leaves 
at the top, it had put forth ; IK L is the root, 
with its twigs and branches; LNQ the 4lied,or 
kernel, still surroundedwith itftmembranes; egd, 
lastly, I P shows the cork that stopped the hot* 
tom of the tube, with the root sticKing to it. 
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Concerning (he Figures of Sand 
F. 1». S. 


By JIL Zxun’EifnosKf 


1 HAVE formerly affirmed of sand, that you Cannot find in 
any quantity whatever, two particles that are entircl}r alike ; 
and though, perhaps, in their first configuration they might be 
alike, 3 et at present they are exdeedingly different; the 
sand, especially what we make use of, is liable to such great 
ulteiations, that it would be a wonder, if even in its smallest 
particles,, of which there may be a thousand in one small 
grain, there should be an exiict similitude. 

1 got some shining sai^d, which, though very thin, was not 
transpai'ent, its lustre being wholly occasioned by the re- 
flection of the light from its polished sides: scverid pai tides 
of this sand, which were mucii larger than the rest, reflected 
no light, though ^they ^eemed sniootli t® the naked eye ; froni 
whence 1 concluded that they had lost their lustre by the 
— »fseyiia^t rubbing of thdlr sides against others. When I 
viewed several grains of the sand with my microscope, I was 
surprised to see t^gt^piany of thehi were hexangular, and the 
more when I had siiled the finest from the coarsest; neitlicr 
could I observe that any of the sands w'ere like each other. 
1 viewed the said sand with great attention several times, 
imagining that by some earthquake or othenvise it might be 
thrown up, from tho^ifacc wh^re it bad lain at 
lest, to the superficies of the caitli ; and many 
grains as I fancied bad preserved their original 
and figure ; for they had received little 
or no damage. 

The figure represents a hexangular grain of i 
sand, that was as briglit and sliining as an^ | 
polished metal, and the triangular figures, 
which appeared on it, w^ere as bright Q^» the 

rest of the body, which occa- 
sioned a very agreeable sight. 

Before one of my glasses I 
placed another gram of sand, 
less than the former, but it was 
flat, and not the 16th part so 
large as a coarse grain picked 
out of our common white sand. 
This was a surprising sight, and 
is repr&cnted in the engrav ing, 
where you may see not only as 
I it were a ruined temple, but in 
tlie comer of.it appear two 
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images of huml^ sliape, kneeling and extending their arms 
towards on altar, that seems to stand at a small distance 
from tlienu' 

The third figure represents, as near 
as could be traced, another hexangular 
small sand, with two sliarp points like 
pyramids, and each side that composed* 
them very smooth and snining : 1 have 
seen several such sands, that on each 
side had a smooth, shining, and oblique 
superficies, sometimes on one sipglc 
grain to the number of ^4> such polished sides or faces. 

^ 1 have also observed sesrcral small sands, which, instead of 
terminating their six sides in a sharp point, ended 'sometimes 
in a triangle, quadrai^le, and even in a pentagonal or Ilexan- 
gular shilling ibtness- I remarked several three-sided sands, 
of which some were regular triangles, which were 
and shining, others were tlficker. 

Tliere were other sands, that were oomalcte hexangles, the 
fiat sides of which appeared like a steel looking-glass in a 
fmine; and in some of them were little holes, wliich seemed 
to be likewise hexangular; whence 1 concluded that such a 
hole was mad<i by the pressure of another sand of the like 
figure. When I viewed aim of thesef sands sidewise, each of 
the six sides, which in the figure appear as a frame or border, 
seemed to be a polished looking-glass. 

In short, should I undertake to give a view of lOOC^otbesa, 
and should enter on a strict examination of every one of 
them, I doubt not but we should discover every one of them 
t ) be of a different si/e and figure, besides several other par- 
iiculinities uliich might be peculiar t6 each one. I have also 
('b- Tved tliat this sliining sand weighed twice as lieavjr as 
our common scouring sand. Now on taking some of the 
piJlucid or transparent sand, (which did not shine, because 
it reflected no light, ^ l-^'Observed that the* sides jmd ana^es 
of each grain were freer from scar^ and blemishes than 
moHt others 1 had yet considered ; from whence qpn- 
ciudod that such sand had not Iain long near the surface of 
the earth. ^ , 

Among these shining sands, I discovered Others that had 
no lustre ut all, neit^r had anv of their parjicl^;jvhen^ 
broken to piccds, but it appeared tp be 4 ; 

and in other sands, ^ so broken, there a^ed 

matter, but even 100 shirting^|^t5ipfj*| from 
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oiHs saiid. I have also s^ii some sands, wfaSieh ^ the nirddll^ 
of their shining sides represented small figures without lustre v 
but on viewing them more narrowly, 1 found it was a red 
niaiter, incorporated as it were id the sand* Of Several sanda 
of the coarsest sor^ placed before a microscope, one aeemad 
to represent an irregular rock of Stone, anoUier a deep 
cavern, &c. , 

1 took a piece of white marble bilhiglit from Italy, which 
was of two sorts, the one strong, the other light and very 
brittle* I broke the brittle marble gently, that the eonfigu^ 
ration of the small particle;i might not be much altered{ and 
having viewed several of them with my glass, I saw abundance' 
of surprising particles, which may justly be styled sands, with 
their regular sides and angles, and many of them of the same 
figurcihs the shining sand* . • 

We may well 'conclude, that the grains of sand which 
~n[ nmpnir, nnrh stones, wer£ not only soft at the time of their 
coalition or union with each other; but that at tlio same time 
there intervened a verj^jnflexibie fixed salt, instead ofmortar> 
between the particles of sand; unless you choose to say, that 
each particle of salt in some degree consists of such fixed 
salts* 

Aflcr this I took a piece of hearth»stone, so soft, that 1 
could easily crumble it*hetweep my fingers; and afterwards 
viewing it with one of my glassed, could perceive nothing but^ 
jiarticles of sand, without the least smooth side, or regular 
onglgs ; and it seemed to me, that this sand had acquired a 
sort ot^ conglutination, or was grown into a solid substance, 
which we call stone, a long time after it had been no^ing^ 
but sand, and its particles had been worn and collided against 
cat h oUier. 

jifter this, I took a small piece of mineral stone, brought 
from Sumatra, which was so rich, that 100 cwt of it con*< 
tamed near 50 gilders of silver, and SO of gold i the piece 
wqp about the size of a common beaii;«and putting it over a 
pretty smart fire, the«sulphu^ of which there was a great 
deal m, the mineral, stooa in Rubbles, and remained on the 
s\o&e in tl^ ^ure of round, black, burnt globules; I then^^ 
dropped ho( into water,twhere it remwed whole, only 
with twS^ereneq, that whereas before it was very fimv^ 
now jajpfBmie veiy brittle; 9md having broken it, 1 perceived^ 
it taJpilst chiefly of irregular partidles, though* seme fifvn 
w alB y an exact^iiainond-cut; arc 1 could see, muc^ "moi^ 
pWPlir than beforei the globules of nold and silver,^ lying seKi^' 
frouhoue mother, some of Uio former of whr^ were t 
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SCI i^M^eedit^y smali, that they aliopst escaped the s%ht ia 
the miergseepe^ 

A Neta Division of Terrosfi^hl Brute Ammabf woiicularfy 
of thoee that Jutpe their Feet farmed hhe itumde^ By 
Boivsno TraoSf M-D, F^B^S. 

Wb may observe these differences befwveen the fingers and 
toes of the ape kind and caniivoroas animals, that, In the 
former, the fingers are mudi longer, having nsiiaJly a thonxb' 
set at a distance from the range of the other finite; and are 
adapted foriiolding what they grasp; and espe^ly to assist 
them in climbing trees, drc. for catching dieir prey* Whereas 
in the latter, the toes are shorter, and are set in a more eveif' 
range together, and better contrived for swift nfiining^ by ' 
which way this sort of» animals take their prqy* 

We shall not, in this place, consider further the structure 
of the feet of carnivorous animals, bilt give a subdivieKifr of' 
those animals which have thfeir feet formed like hands* Now 
where there is a thumbs tliough we May<desteem the hand 
tliere more perfi^t, yet I find it k not always pecessarv 
Under tlie first member of this division 1 include the ape 
and monkey kind, which, as I have shown in niy discourse on 
the ourang^outang, ought rather to be reckoned a four-handed 
tlian a four-footed animal* ^d coif^Vdcring how large a 
species •of animeds may be reduced under this quadruinanous 
kind, (peeing in this particular, though in otliers dHferent, 1 
tliink it but just to assign them a general class, afterwgrdsp-ta^ 
be subdivided according to the gradual differences they have 
from one another* 

The romack, tlierefore, tliough diliering much from the 
monkey kind in tlic head and face, yet being quadrunianous, 
and on each hand having a thumb, I reduce under this hea^ 
This animal was brought alive from Fort St George.^ Whe- 
tiier it is described by any, or what other names it is called 
by, I know not And because in its face and headdt so mucb 
resembles a fox, and in the rest j>f its body a monkey, I shall * 
call it the fbx-monkey. But me next 1 have mentioned [p , 
this dess, the coati of Brasil and Virginia, 6t the radumn or 
rattoon, &ough it does not resemble the monkey kind in its 
l>o(lyi yet bemuse it has bands like a monkey, 1 place it Hke* 
wise Iiofie li ak well as all others whose feet are^ali formed like 
haoA^ and have a thumtf on each* 

For there are some that have not a thumlS on thefir fbre« ^ 
feet and others thkt want one on the hinder. In the number 
of %iner may be reckoned the vanirevah, the squirrel 
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kind and mouse kind, o« any oilier^ tiuit may be obsorVcd to 
have all their feet formed like hands, only that their fore-feet 
w^nt the thumbs The vantrevan altogetlier resembles a mon- 
key : on the fore-feet it had tfnly four long fingers, but no 
thumb. It is a beautiful animal, very brisk ana nimble in 
motion, and is loving ; it has a verjr long tail, by which it 
suspends its body as<<tho opossum does. 

The squirrel kind has on the fore feet four long'fingers,on the 
hind-feet five, and one like a thumb. It uses its fore-feet like 
hands in liolding up its food do its mouth, and lives on trees, as 
monkeys do. But the affinity between the monkey and squirrel 
kinds appears better by sonic monkeys I have seen, which 
on the belly have a large thick fur, and a thick brushy tail 
like the fcquirrcl ; whereas usually tlie ape and monkey are 
thinner of hair on the belly, and tint 6'n their tail is shorter. 
This sort of monkey I call therefore the squirrel-monkey, or 
nwffwoepithccus. But its* face more resembled a mans or an 
ape’s, as likewise its teeth, and 'in these respects it differs 
much from the sq^^irciil kind. 

Nearer to the squirrel comes the mouse kind, which in the 
shape of itu head, the long teeth before, and the large and 
prominent eyes, it more resembles ; and it uses its fore-feet 
as hands in feeding itself, where it has four fingers without a 
thumb, but on its hi^icler feet, it has five, of wduch the inner- 
most and outermost are placedVt a distance from the range 
of the three middle fingers, like tw’o thumbs, as may be 
#ab&erved in some of the lizard kind. 

We com« next to those animals that have only two feet 
formed like hands, and those are cither the fore-ft*ct or the 
hinder. Those w'hose fore-feet only are formed like hands 
have either a thumb there, as tlie inantcgar, &e. or have only 
lour fingers without a thumb, ^8 the cuandu, Ac. The man- 
tegar, w hen sitting and supporting itself by a stick in one 
hand, erect, and holding a cup in the othiT, would drink 
out of it, and not lap; its food was chieHy fruits. 

Among those animals whose fore-feet arc like hands, and 
have po thumb, I reckon the porcupine kind : as the cuandu 
of Brasil, a sort of porcupine described by Margrave and Jo. 
Nieuhofti (Voyages, p. 18.) wdiicb on the fore-feet has only 
four on the hinder, five. Tlierefore, as Margrave ob- 

scrv^fi»r want of a thumb, it is but slow in climbing trees ; 
but t||yiietterto help itself it twists Its tail about a bough to 
savoj&kself fronffnlling. And much alike, if not the same, is 
the^^^a^uatzin spinosuni of Hernandez. Also the common 
p0sifupine. before has four fingers behind five. So the tamandua 
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of Brasil, or ant-bear, before has only Tour lingers, where the 
want of length in the lingers is supplied by that of the nails» 
and behind it has five toes. But I must confess there nuist 
be some allowance made for ranging this anomalous animal, 
as Mr. Bay calls it, here ; but because he climbs trees, and 
in doing this makes iis^ of his tail, as some others here men- 
tioned do, I was willing to include hirnwrith the rest. And 
we may likewise bring in here the ai, the ignavus, or sloth, 
because it climbs and lives on trees, and has a head not unlike 
an ape's; and, ns Margrave assures us, two teats on the 
breast, but on each foot only three claws, with very long 
nails,' like the tnmandua, and its feet being very narrow and 
Uiiw defective in toes, it is very slow in motion. Amo»^g the 
animals v\lu>se hinder feet only are like hands* is to be 
reckoned t^e carigiieya or* opossum. ^ 

Concerning Ilartvich Cliffs^ and th^ Fossil Shells found 
lly Mr. Samv^ll Dai e, 

Harwich, cliff is a sort of pronURuM-y, whidh divides 
Orwel haven from the mstuariura contained betw ten that and 
Walton Nnse : it is situated near a quarter of a mile distant 
to the south of the town, and contains many acres of land : 
its greatest height, from the strand or beach to the top, is 40 
or 50 feet. At the bottom pf this cfitV is -a striitum of clajs 
which is succeeded by another of stone, each about a foot 
thick; in this stratum of stone arc imbedded divers shills 
(though blit thinly) as well of the turbinate as bivatue kind?* 
and also pieces of wood and sticks. Over thi^ are div ers 
strata of bluish claj, about the height of 20 feet: this clay 
has pyrites or copperas stones sticking in it, but I could ob- 
serve no shells. Above this are likewise divers strata, which 
reach to within about two feet of the surface; some of whit*h 
are only of fine sand, others small stones imd gravel, mixed 
with fitigments of shells, and in others small pebbles are 
mixed; and it is in some of these last-mentioned -strata, that 
thelbssil bivalve and turbinate shells afe imbedded, which lie 
promiscuously together : the strata witli the shells obseye, 
no order in their lying, being sometimes higher and some- 
times lower in the cliff; and sometimes tw'o or three one 
above another, with other strata of sand, fragments, and 
gravel between. ^ ^ 

How those shells or marine bodies came to be deposited 
here, is a subject which has employed the Iieads abd pens of 
several learned and ingenious men. 1 shall^UTcfore only 
make sjme remarks on the positive as^iertiln of a recent 
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aiithor^ concerning the I^ibcddtngof these ibssil shellisf fn this 
eliflj and the alteration of the raanncl, viz. « Tliat tliis bed 
of ^shells, which covers the clilf» was Carried thither at tlie 
nmking of the harbour or cleariAg of h. For the harbour or 
channel there is artihoiah and of no old date, the current 
having been fbrmerly on the other side of Languard Foit, 
which then stood in Essex.** Against the first part of which, 
although many reasons might be given to prove the contrary, 
1 shall only observe, that as our author begs the ouestion, 
How else^ could the shells lie at the ti^ of this clilFr I shall 
also ask him, Why the same strata of sand, and fragments of 
shells, with the same fossils imbedded, are to be found at 
Walton Ness on the other side of the sstuarium, whicJi is 
five or si^ miles broad from Harwich, as also at Bawdfey 
cliflT in Suffolk, which is eight or nine miles distant, and in 
other cliffs on that shore, where I have met with them? 

-A second question miiy here be asked, How it comes to 
pass, that none of those buccina la^tcrostropha (whose exuvise 
are in such plenty in pil the cliffs hereabouts) ore not now to 
be found in tliis channel, nor the adjacent seas? For 1 cannot 
think the clearing this harbour could ha\e destroyed all that 
species of shell-fish, of which there was then such plenty ; and 
therefore some other origin must be allowed them than what 
this author lias assigped. 

I have already noticed, that the fossil shells are imbedded 
in a loose stratum of sand, gravel, Ac. which may serve to 
•kmoiistrate, that their matrix is not a clay-bed on tlie top of 
the clih'; as also, that they could not be scattered there by 
crows, gulls, and other sea-fowl, as well as that some of them 
are likewise bedded in stone atHhc bottom of the cliff; and 
although some few of them may be met witJi on the top of 
the cliff, yet it is only where the earth has been broken by 
the digging of ditches, Ac. 


An Account of CochineaL Mr, ^\77/ovr Vd 2 t Leu^ 
WEKH 0 EK 9 F, R, S. 

^HERE is a certain plant called the prickle pear, or Indian 
fig;'^the leaves of nnich are round and thick, and sharp 
pointed { upon the leaves or twigs of the said plant are 
smain^mb# ^or protuberances, from whence are produced, by 
' the of the sun, little worms ; these worms in process 
of mieJbecome'fiies, in likeness to cow-ladies or ladybirds, 
as tthtte call them, which, when they are arrived to their full 
growth, are taCfen in this manner: to windward of tM plants 
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on these animals arc fuundy ^ey kindly a &f«any^ 
combustible matter, havings first spread cloths under and 
round about tlie said plant, with the smoke of which they are 
presently suffocated; then sliaking the tree, they rcqoiVe 
them upon those clotlis in great nunibers, and with veiy little 
trouUc ; after which tliey spread them abroad in a like cloth • 
on a sandy place, or a stone floor, where.they are exposed to 
the heat of the sun till they are dried, that is, till their small 
bodies are shrivelled up together, and rubbed between the 
hands till their wings, legs, d:c. fa)l off, which are garbled out, 
and tlien the remaining trunks of the animals are put into 
shallow copper boxes, till they become quite dry. The afore- 
said plant has no flowers or blossoms on it, and its fruit is of 
a fleshy substance and red, and when ripe, by handling it, 
the fingers will look a^ if tjicy were stained with mulberries. 
Some say, that the cochineal worms feed on tlie blossoms and 
fruit of tliis plant, which causes their bodies to be of that red 
colour* And that if you take the seed of the plant or the 
dead worms, and dry tlieno after t}ie above-mentioned 
manner, that cochineal is not so good as wlien those animals 
have got wings, and are then smothered. 

Now for further satisfaction, 1 took several particles of this 
same cochineal, both of tlie largest and smallest, and having 
dissected them, 1 found that they had all, eggs in their bellies, 
excepting only one that wail "exceedingly small. Having 
opened some of the largest tnmks, and separated the eggs, 
which 1 took out of their bodies, and counted them, 1 judged j,. 
that there were above 2(X); and having observed scfTral of 
them with my microscope, I could perceive not only a Utem- 
branc or shell on most of tiiem, but also an uniinalculum of 
nil oval shape included in the said sheik and almost os large 
as the shell that contained it, which seemed at first very sur- 
prising, and almost incredible in so small a species of fly & 
the cochineal, till by a very nice and long enquiry I was fully 
satisfied, that it was really an animalculum that lay wdthin it. 

I pursuetl tliis operation with so good success, that 1 not only 
separated (lie egg-shell from the animalculum, but in some of 
them 1 could perceive their legs also orderly folde*d djp* 
against their body, and could separate them from it, espe- 
aally in such as were full growui ; nay, in some 1 even disco- 
vered the several joints of the legs, and thus in the space of 
two days 1 saw* the leg8\>f 100 auimalcula, many of wpich in 
my liandling w*ere broken off, and lay by tlieuTselYes^ 

On viewing some of these emhiyos, after having divested 
them of the membrane or shell in which they;^»'erQ shut UIK 
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I observed on their hetid it kind of a tool or instruments 
about a*" fifth part as I&ng as €}\e whole body of the animal- 
culuTHs and at the cxti entity a very slender point, sonietliing 
like that instrument which those anintalcuia have that are 
found on currant bushes, Ac* and by wliich they get their 
food; and when they have so dono^ they clap it to their 
breasts till they have occasion for it a^n. From whence I 
infer that the cochineal dies also acquire tlieir food after the 
same manner, viz. that they have no teeth to gnaw the leaves 
of the plant, as silk worms^ do, but that they only insinuate 
their said instrument into Uie leaves, and after that manner 
get their nourishment* * And this notion seems to be sup- 
ported by what an old Spaniard said, viz. tliat these animalctua 
feed on the blossoms and fruits of the plant, and that by those 
means they became red. From hence we may conclude, 
that the insccur do not hurt the leaves, fruits, nor eveif the 
blossoms of trees, as for is we can discover; which may also 
the better satKfy us, that the cochineal dies, with the above- 
mentioned instrument, by boring into the leaves, acijuire 
both their food add increase. 

The cochineal dies in all appearance dwell on the back or 
underside of the leaves, which defend them from the {^reat 
ihcat of the sun in those climates; and as tlie smoke cannot 
destroy all those diem remain must multiply 

very much in a shbrt time. 1 had got about a spoonful of 
powder or dust together with some sands, out of the cochi- 
^^neal box, and found that what appeared to be nothing but 
" Bust, f^undance of very small cochmeal dies, and some 
of them so minute, as if they had been just hatched, and 
some of them gradually lar^ than others; there were 
also otlier small particles, which 1 judged to be the ex- 
crements of the animalcuia; 1 saw also abundance of legs 
with three joints, and some dso that had but two joints, and 
a few one joint only ; among these legs, some had claws on, 
which were either uhite, or dark coloured, or of a light red* 

r Ctmeeminff Animalcuia on the Soot$ Xhuk^wcAL Sp M* 
LsUWEIfUOBKf F* Jt. 

Ik Octc^ifiV n02i I caused the dirt of the gutters, whhn 
‘ quite tote gathered together, and taking a sniall>^utm- 
tity put it into a paper On myilesk % since whlcli time, 

1 Ime when tak^n a little of it, and poured on it boiled wafer, 
stood till It was cold, that I might obviate any ob- 
pma that should be made, as if there were living creaUlHes 
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in that water* llieae animakula^ when the water runs off or 
dries away^contract their bodies intd a globular or oval figure* 
After the said dry substance had lahi near 21 months in the 
jpai)er» 1 put into a glass tHhe> of an inch diameter* the re« 
maind^ of what I had by me* and poured on it boiled rain 
water* when it was idmQst cold ; and tlien immediately viewlii 
the smallest parts of it, particularly that which subsided 
leisurely to the bottom* and observed a gfi^eat many round par- 
tides* most of which were reddish* and were certainly animal- 
cula ; some hours after 1 discovered a few that had opened or 
unfolded their bodies* swimming through the water* and a 
great many others that had not unfolded themselves were 
sunk to the bottom. Next day I saw three particular animal- 
cula swimming through the water* the smallest of which was 
100 times sromler than the above-said animalcula* 

So that it is surprbing that Uiese small insects can lie 21 
months dry, and yet live ; and as soon as ever they are put 
into water begin to swim* qr fasten the hinder parts of tlieir 
bodies to the glass, and tlien protrude their wheels, just os if 
th^ had never wanted water* * * 

In the month of September, I put a great many of the last- 
mentioned animalcula into a wide glass tube, which presently 
placed themselves on the sides of the glass; whereupon, 
pouring off the water, 1 then observed that severid animalcula, 
to the number of 13 or 19, lay*by eacli btlicr in the space of 
a coarse sand; all which, when tliere remained no more 
water, closed themselves up in a globular figure. Some of 
the bodies of theii^imimalcula were so strongly driad««p, tha^* 
one could see the wrinkles in them, and they were of a 
reddish colour; a few others were so transparent* as if they, 
had been little glass balls, tlmt if you held them up between 
your eye and tlm light, you might move your fingers behind 
them, and see the motion through their tn^ies* • 

After tliese animalcula had lam thus dried up a day or two, 
in an oval or globular form* 1 poured some water into the 
glass tube^ whereupon they presently ^sunk* to the bottom; 
and after the space of about half an hour they began to open 
and extend their bodies* and gettii^ clear of the glass* sto* 
swim about the water* excepting only two of ^ largikt* that 
staid lon|»r on the sides of the glaM* befiwe they stretched 
OMt tlieir Dodies and swam awaj^ « > 

« 1 had poured the water^^pi Aem, in order to see 

liowi they b^oikht their bodies into that ^orbicular form; 
viewing two of the largest of them, I ebserfed^tbal they 
shretch^ out their bodies in the of n iMtinut^ eeverm 
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tinie8» to an extraordinary length, and thrice opened the 
hinder part of their bddies and discharged some excre- 
ments, which, in the little water that lemained about them^ 
wcf e dissolved into small pellets, before they assumed their 
round figure. 

tlie month of October, before^the dirt of the leaden 
gutter was quite dried up, I took a handful of it, and laid it on 
a glazen earthen dish^ in order to preserve it This^toul stuff, 
when dry, is as hard as clay, so that the mites cannot come at 
the aniinalcula that are thus doubly shut up. Upw^ards of ^1 
months after 1 took some of Wiis dry stuff, and infused it both 
in cold water that had been boiled, and in rain-water newly 
fallen ; whereupon the animalcula began to show themselves, 
and that iu great numbers ; and soon alter there appeared two 
SOI ts of much smaller animalcula. 

^ Of the Rain at Tcvmeley^dn Lanvashire, Upminstrr. in Essex^ 
Lxisiey and Paris. ^ By the Rtp. W, Bkrua v, FdtS. 

A r Lisle one yoa^^ with another, the depth of the rain 
amounts to 22 inches 3 lines, Paris measure, or 23 inc'hes 
3 lines, which makes about 23^ inches English or 24>i. At 
Paris, one year with another, it amounts to 20 inches 3j^ 
lines, Paris measure, which is near 22 inches English, But 
at Towmeley, in lAinc/islure, one year with another, according 
to Mr, Towneley’s computation 'formerly, the rains amount to 
above 41 inches depth. And by taking eight other years, in 
juduch the rain was observed both at Towneley and Upminster 
(viz. frSitr 1^96 to 1704), I find that all the eight years’ rain 
at Towneley amounts to above 1700 lines Troy, at Upniinster 
823 lines only. Which said sums being divided by 8, give 
21 2 J lines one year with another, at "J owmeJey, and near 103 
lilies at Upminster, Each of whi(*h sums being doubled, and 
making a decimal fraction of the last figure, gives nearly the 
number of inches, which all the rain w'ould have risen to^ if 
the earth had stagnated, viz. 42^ inches at Towneley, and 
al>out 20J inches at Upminster. Wherefore the rain at Up- 

luster is less than at Paris, at Paris less than at Lisle, and 
'at^vefy one of the places much less than at Towneley. 

4^ Meeting of the Royal Society, on the 

* of Sound in rar^fd 4(r, By Mr. 

A^tLh being included under a receiver, which being 
shaken to make the clapper strike, it was very observable 
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that the fnterpodltidn Of the gloFs jbetivecn the bell and the 
ear, was a great obstruction to its sound, vet it was audible 
at some good distance fi'Om it: but gradually withdrawing 
the air, and making several stops to shake the bell at dlifertmt 
degrees of rarefaction, the diminution of the sound at every 
stop was very distinguishable. Till at last, when the recei#r 
was w'ell exhausted of air, the remains pf sound was then so 
little, that the best ears could but just distinguish it : it ap- 
pearing to them like a small shrill sound at a great distance. 
On Buffering the air gradually to, re-enter, it was easy to per- 
ceive the increase of sound at the different times the bell was 
njadc to ring : the recipient being again replete with air, the 
sound then seemed something more clear and audible than 
at its first inclusion. > 


Eoeperiment on the Descent of Malt Dust in the evacuated 
Deceiver* By Mt.JFr* Hauksbbb* 

I TOOK some malt dust, and havigg dried it well, put a 
quantity of it into a fine muslin bag, where being loosely m- 
closed, it would upon shaking discover Itself plentifully In tlie 
open air, undulating and floating a considerable time before 
it would descend ; but being included within a receiver, from 
which the air was well exhausted, and jthen shaken, the du^t 
descended like a ponderous* body, precipitating in straigl'.t 
lines from tlie top to the bottom of a tall receiver. 


The Doctrine of Conj^ations and AUemations* By Majot 
Ed WAn^'HORNYCBOFT* 

To give an instance of the prodigious variety that tliere is 
in music, 1 have calculated the number of tunes in comn^ii 
time, consisting of eight bars each, which may be jplayed on 
an instrument of one octave (Rmipass only, and it is this; 
viz. 27584'/270157.01357().368586.999728.299176; whereas 
the changes on twenty-lbur bells ‘are not more than 
6204?48.401733.239439.360(X)0, which is but the 545 :^^ 31^53 
part of the number of tunes ; and yet Dr. Wallis, in his 
algebra, demonstrates, that the changes on bells could not bo 
despatched in S1557.600(XK) 000000 years. If, then, the 
instrument were of as«many octaves’ compass as any instru- 
ment now in use, how prodigiously must thc^number of tunes 
be increased; the calculation of which (though much more in- 
tricate and operose) would be equally attainabTeby our theorem. 
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Of Ancieni MamuscrtjUts, My Mr* Bvmfmy Wjmsr* 
Ths libmrn or book-writers wcre» firom the time of the Ro« 
inads^ a particular company of ^ men, and tlieir business a 
trade : but though book-writing was their profession* yet they 
aflihrwards had but a third part of tlie business. Learning* 
after die erection of monasteries* was chiefly in the hands m 
the clergy ; and they were for most port regulars* and 
lived in monasteries : among these were aiMrays many indue* 
trious men* who wrote contin^lly new copies of old Imklftbr 
their own use or for the monastery* or for both ; which seems 
to have swallowed up above half the business, llien* if an ex- 
traordinary book was to be written* for the standing and more 
particular use of the church or monastery* the imtiquarius must 
be sent for* to write it in large character^ afW the old man 
ner, and such a copy they knew woula last for many ages* 
without renovation. Between these two sorts of people* the 
writing-monks and anti^uarii* ther> poor librarii* or common 
scriptores*, who had families to maintiun* could hardly eai)i 
their bread, lliis put diem upon a quicker way of despatch* 
tlrnt so they ivylght undersell each other : and in order to this 
despatch* uiey would employ several persons at one time* hr 
writing the same bool^ each person* except him who wrote 
the first skin, beginning. where his fellow'was to leave off : or 
else tliey Would form the letters smaller and leaner* and make 
use of more jugations and abbreviations than usually others 
And this is the only account that 1 can give for that 
vaiiety of-^iaiids which in former ages* being learned of* or 
borrowed from the Romans, was commonly used> and in 
fiishion at the same time, and in the safNB country* throughout 
these western parts of Europe* and for their growing less and 
less for one age after anotlier. 

There was another sort of book-wTiters still in use* namely* 
the notarii* whose business ft^wns to take trials and pleadings 
at courts of judicature ; to write as amanuenses firom the 
mouth of an author* gnd to take homilies and sermons at 
church* from the mouth of the preacher* These notarii made 
ttse^of hotae or marks instead of letters; but when* in process 
of timp, letters Were usually written small and ^idf* and ab- 
breviations grew common* the notarii were turned off* unless 
they would write bodks in long-hand* as other librarii dtd*^and 
their notffi gmw out of use ; and most of their performancet 
in note^de^merkikhave been since destroyed. 

8up|pitfe» then* that a man had one Latin book of each of the' 
four sfNriiNdbove mentioned laid before liim* written all at a 
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time> and wkhout any date or note of the age ; wotdd not he 
be ready to say that the first thfeu were "uP difPe^nt 
a^8? As that in capitals was eider than that in Ae 
middling band ; and this again older than that in die runnihg 
and smaller hand? and that such a book written in the note 
being all full of marks, was not liOtuif but of some other woh 
known language? But to come down ^ter ; suppose that a 
person should have some more recent b^ks or charters laid 
before him in the pipe, text, exchequer, chancery, court, and 
common hands, all written at the^same time, would he not be 
apt to say, tliat one seemed to mm to be older than anothm*, 
and Uiat they were the hands of sevbral nations? 


Experiments on the AttKition^of Bodies in Focmo* Bp Mr* Fiu 
HAl/KSBEEf^.lLS, 

Shewing the Necessity of tfie Air's Presence^ in tie Produc- 
tion ^ Fire, on the AWndon of Flint and SteeL — Haying^ pro* 
video a steel ritiff, about four inches didinet&r, and one eighth 
of an inch tliick, which (between two pieces of wood of a 
less diameter) 1 fixed on a spindle with the nuts ; its edge 
verging about half an inch beyond the extremity of the wo^ 
that held it; to a plate of brass, 1 $xed a piece of flint, 
an edge of which stood exposed to the Steel, while the bi^ 
plate by its spring held the flint pretty strongly to it, notwith^ 
standing some might be worn or chipped ofl* by the rapidity^ 
of the motion. In this manner it was covered mth^aeceiver, ** 
and a brass plate and box* But before any air was ex« 
hausted, the great wheel was moved, whidi gave motion 
to the small one, and consequently to the included steel, 
>vlnch exhibited sparks of fire in a very plentiful manner* 
After some air h^ been wididrawn^ the great wheel was 
turned, as before, but the numbel^of 8|iar]u then produced 
did not only seem to be lessened, but a sensible decay of thdir 
lustre and vigour was manifest. And every stop that 
was made, to repeat the experiment at greater rarefiictions, 
the Sparks produced still diminished in tlieir quantity and* 
light; tiH at last, when the receiver was well exhausted of^ 
air, then, although a more violent motion was giv^ to the 
steel tbim before, yet not the least spark appemd to be 
struck from it: but o smidi continued light was visible im Aq 
edge of the flint, that was rubbed by the steel, On^admitting » 
a little fur, some sparks, ml the motion ghren, were'disoovmea 
of a dull gloomy hue; but oh letting in a Utile more*air, I 
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know not by what accident the whole quantity insinuated, wid i 
then on repeating tJie wheers motion, the sparks appeared 
as numerous and as vivid as the firbt. 


Aii Account of tin fCxtiHiordinaTy sleepy Person. By Dr. 

William Oliver^ F.R.S. ^ 

Samuel Ciiiltov, of Tinsbury, near BatA, a labourer, 
about 2t5 3 ’cars of age, of a robust habit of bod), not fat, but 
deshy, having dark broivn hair, happened, on the 13th of 
May, Jo'91, witliout any visible cause, to^fall into a very pro- 
found sleep, out of which no means employed could rouse him, 
till after a montlfs time ; when he rose of himself, put on his 
clothes, and went about his business bf husbandry as usual ; 
he then slept, ate and drank as before, but spake not one word 
till about a month ailer. All thq time he slept, victuals stood 
by him: his mother fearing he would be starved, in that 
sullen humour, shS thought it, put bread and cheese and 
small betr before him, which was spent every day, and, it 
was supposed by him, though no one ever saw him eat or 
drink all that time. 

From thib time he remained free of any drowsiness or 
sleepiness till about *1116 9th oA April, 1696, when he fell into 
his sleeping fit again, just as he did before. Afler some days 
his friendb were prevailed on to try what effect medicines 
^nnght4^jUr|^ on him; and accordingly, one Mr. Gibs, on apo- 
thecary, bled, blisteied, cupped, and scarified him, and used 
all the external irritating medicines he could think on; but 
all to no purpose ; and after the first fortnight, he was never 
obs,e* ved to opei\ his eyes. Victuals stood by him as belbre, 
wdiich he ate of now and tlien, but nobody ever saw liim cat 
or evacuate, though he did both very regularly, as he had 
occasion; and sometimes they have found him fagt asleep 
with the pot in his ^hand in bed, and sometimes with his 
mouth full of meat. In this manner he lay about 10 weeks, 
^UEd tiicn he could eat nothing at all; for his jaws seemed to 
be set, and his teetli clenched so close, that witli all the art 
Uiey dsed with instruments, they could not open his mouth, 
to put any thin^ into it to support him. At l^t, observing a 
hole made in his teeth, by holding Ids pipe in his mouth, as 
most great smothers usually have, tliey now and then poured 
wine into his throat through a quill : and this was all he 
for six weeks and four days ; and of this, not above three 


— me 
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pkits 'OF two 6<»ne of Whicl^ was spilt also ; he had 

made water bpt 0n6e, tmd never had a stool all that time. 

August tfeer^Tth) which is t7 weeka (roni* the 9th of 
April, when he began to sleep, he awaked, put on his clotifes, 
and walked about the room, not knowing he had slept above 
a night, nor could he be persuaded he had lain so long, till 
^oing out into the fields he ibund every^body busy in getting 
m thek harvest, and he remembered very well, when he fell 
asleep they were sowing barley and oats, which he then saw 
ripe and fit to be cut down. , 

. There was one thing observable, that though his flesh was 
somewhat wasted with so long lying in be^ and fasting for 
above six weeks, yet a worthy gentleman, his neighbour, as- 
sured me, when he saw him, which was the first day of his 
coming abroad, he locked brisker than ever he saw him in his 
life before; and asking him whether the bdd had not made 
him sore, he assured liim diat he neither found that nor any 
other inconveniency at all ;*and that he had hot the least re- 
membrance of any thing that passed^or was done to him' all 
that time. So he fell again to his husbandry, as usutii, atid 
remained well from that time till August the 17th, anho 
l(>d7, when in the morning he complained of a shivering and 
coldness in his back, vomited once or twice, and the same 
day fell into his sleeping ht a^in. i ^ 

Being then at Bath, and hearing of it, I took horse 6n the 
2dd, to inform myself of a matter of fact 1 thought So 
strange. I found him asleep, with a cup of beer and a piece^ 
of bread and cheese on a stool by his bed, withiw^di^ re^h 
I to6k him by the hand, felt his pulse, which was at that time 
very regular; I put my hand on his breast, and found his 
heart beat very regular too, and his breathing was easy and 
free; and all the fault I found was, that I thought his pulse 
beet a little too strong.. He was in a breathing sweat, ami 
hed an agreeable warmth all over his bodvi» 1 Sien put my 
mouth to hts ear, and as loud as 1 could called him by his 
dame several times, pulled him by the shoulders, pindira his 
mose, stopped his mouth and nose together, as long as I^durst, 
for or Choking liim ; but all to no purpose^ fi)r Jn till 
time hb gave me not the least sign of his being sensible. 1 
lifted up his eye-lids, and found his eye-halls drawn txp dhder 
his cfye-brows, and fixed without any motion at til 
bafilea in all these trials,! was resolved see what 
spirit df sal ammoniac would have, which 1 had brouglit with 
me, to discover the cheat^'if it had l^en onnt S 0 I held my 
phial 'under one 'nostril a 'considerable thn^ whidi being 

• K 
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drawn from qiiick-litnc 9 ^as a very piercing spirit^ afid ao 
strong I could not bear it under niy own nose a moment without 
making my eyes water; but he felt it not*at all. I then 
thrfiw it, at several times, up the same nostril ; whieV. made his 
nose run and gleet, and his ^e-lids shiver and tremble a vejry 
little ; which was all the eflfect I found, though I poured up 
into one nostril aboutL a half-ounce bottle of this fiery spirit, 
which was as strong ahiiost as fire itself. Findings no success 
with this neither, I crammed that nostril with powder of 
white hellebore, which I had Iw me, in order to make my 
farther trials, and I can hardly think any impostor could ever, 
be insensible of what I diet I remained sometime afterwards 
in the room, to see what effect all together might have upon 
him; but he never gave any sign tliat he felt what I had 
done, nor discovered any manner of uveasiness, by moving 
or stirring any one part of his body, that I could observe. 
Having made these experhnents, I left him, being pretty well 
satisfied he was really asleep, and no sullen counterfeit, as 
some people supposed. ♦ 

On my return to Bath, and relating what I had observed, 
many gentlciUen went out to see him, as X liad done, to 
satisfy their curiosity, who found him in the same condition 1 
had left him the day before; only his nose was infiamed and 
swelled very much, a^id his lips and the inside of his right 
nostril blistered and scabby, with my spirit and hellebore, 
which I had plentifully dosed him w ith the day before : his 
prothtT upon this fur some time after w^ould suffer nobody to 
come n5aK*fcim, for fear of more experiments on her son. 
About ten days after X had been with him, Mr. Woolnicr, an 
experienced apothecary at Bath, called at the house, being 
near Tiii'^bury, went up into the room, finding his pulse pretty 
high, as X had done, took out his lancet, let him blood about 
Hl&unces in the arm, tied his arm up again, nobody being in 
the house, and l^t him as he found him ; and he assured lAe 
he never made tl\e least motion in the world when he pricked 
him, nor all the while his arm was bleeding. 

Several other experiments were made by those that went 
fo Sec 'him every ^y from J3ath, but all to no purpose. I 
saw hii|;i myself again the latter end of Septemb6% and found 
him just in the same posture, lying in his bed, but removed 
from thf^%i^e where he was before, about a furlong oruiore; 
and titev told !ne, when they remoVed him, by accident, 
down stairs, which were somewhat narrow^ they 
nis head^ against a stone, and gave him a severe .tnock, 
broke his head, but he nqver luqved any more at it 
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4han a dead man would. I found now his pulse was not 
quite so strong, nor had he any sweats, as when 1 saw him 
before. I tried him again the second time, by stopping his 
nose and mouth, but to no purpose ; and a gentleman then with 
‘me ran a large pin into his arm to tlie very bone, but he'gave 
no manner of token of his being sensible of any tiling we did 
to him. In all this time they assured me nobody had seen 
him either eat or drink, though they endeavoured it all they 
could ; but it always stood by him, and tliey observed, some- 
times once a day, sometimes oAce in two days, all was gone. 
In this manner he lay till the Itltli of November, when his 
mother hearing him make a noise, ran immediately up to him, 
and found him eating ; she asked him how he dk\? He said. 
Very well, thank God: she asked him again, which he liked 
best, bread and butter, or bread and cheese ? He answered, 
Bread and cheese : upon this, the jpoor woman oveijoyed left 
him to acquaint his brother with it, and they came straight up 
into the chamber to liim, but found him as &5t asleep again as 
ever, and all the art they had could n9t wake him. * From this 
time to the end of January, or the beginning of February, he 
slept not so profoundly as before, for when they called him by 
his name, he seemed to hear them, and to be somewhat sen- 
sible, though he could not make them any answer. His eyes 
were not now shut so closo, and had fre^eutly great 
tremblings of his eye-lids; on wliich they expectea every 
day he would wake ; which however happened not till about 
the time just now mentioned ; and then he wa^d perfectly 
well, not rc'meniberiug any thing that happened ml this while. 
It was observed he was very little altered in his flesh, only 
complained the cold pinched him more than usually, and 
so presently fell to husbandry, as at other times. 


Account of River and other Sheflst with various Vegeiailds 
Bodies^ found tmder Groufkd, ' By ihs Rev, Mr, Mojrtou^ 
A.M.andF,R,S. 

On digging a moorish pasture in Mears- Ashby fleliL hi 
Northamptonshire, we found a vast number of snail-shells rit 
v^ious kiffls. Ac about a foot deep they lay very thick : 
and digging downwards, the number rather increasea till we 
came to the depth of about three feet. It was troublesome 
to sink deeper on purpose ; .but we made trills, for a con- 
siderable extent of ground, viz. about 250 met in length, and 
tiiO in breadth. Besides, the same shells were thrown up in 
Several places by the moles. Wliat we principally observed 
. 'K 2 
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* • • * * 
in thU- search was, L A'oioist moorish black earth, in some ) 

pltices a foot and a half, in others somewhat above two feet 
in thickness* The lower half of it is blacker and denser than 
the upper, is of a bituminous nature, and hds all the characr 
ters 6f peat-earth. Besides shells, we found stalks an^ leaves 
of grass, and also of many other vegetables reposited, a^ 
usual, in like bituminous moors. White earth ; so at iirs^ 

we cdled it : but on closer inspection, it appeared to be little 
more than hay half wasted. So deep as we sunk into it, we 
found it every where copiously interspersed with shells. 


An A^rount of tite T>caih atid Dissection of John Snylesy of 

Northamptony reputed to June hem 130 Years old. By 

Dr, James Klill, ^ 

John Bayles, the old button-maker of Northampton, is 
commonly reputed to have been ISO years of age when lie 
died. There is no register so old in the parish where he was 
christened \ but tlic oldest people, of which some are 100^ 
others 90, and others above 80 years, remember him to have 
been old when they were young. Their accounts, indeed, 
differ much from each other, but all agree that he was at 
' least V20 ye^s. He himself always affirmed that he was at 
Tilbury caitip^ and toM* several iparticulars about it ; ai^d if 
we allow him to have been but 12 years old then, he must 
have been 130 when he died, which was the 4th of April 
V)06 ; hav^ lived in three centuries, and in seven reigns. 

He useoconstantly to walk to the neighbouring markets 
with his buttons within these 12 years ; but of late he lias 
been decrepid, and carried abroad. There was nothing par- 
ticular in his diet, but he ate any thing he could ^et. His 
body was extremely emaciated, and liis flesh feeling harc^^ 
the shape of all the external muscles was plainly to be seen 
through the skin. ^ 

A due conformation of all the vital parts is most certainly 
necessary to bring a iflan to a full old age ; but above all 
the leaty there are two which to me seem to have had the 
greatest share in procuring a longevity to ol^Porr an4 
Bayles,^by re^din^ the ill effects just now roenmned : the 
first is the which in both was strong and fibrous ; fpy 
that bei^j^ alone to labour the circulation of a large quan- 
tity ofjJS^id bl^od, a great force is absolutely requisite to 
nropel^mrough unactive vessels, to the extremities of, tl^ 
body Jn back again : no doubt this is more easily done in 
men«|j|L'a1ow stature (as old Bayles was) which 1 am,,apt to 
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Ulink is a qualification to old ase. The second was the 
lar^ieness of ttieir chests* ^id goodness of theit^ lungs* bv 
which the air had its fUll effort on every particle of the blood* 
in rendering it florid* an4 attenuating it so that it might 
easily move through the contracted channels of an old body. 
Few have the happiness of such a heart and lungs* yet most 
men wish to live long ; nor -was it easy for physicians to give 
rules for preventing the ill consequences of extreme old a^e, 
while the effects of a long circulation of the blood were un- 
known ; of which we can to certain only by dissections of old 
persons* and these are not numerous enough to ground any 
thing certain upon : but if future observations shall confirm 
the remarks that have been now made, no doubt the indica- 
tion will be to preserve such a softness in all the.flbres* that 
they may eahily yield to the pressure of the blood* and by 
their elasticity restore themselves to their former state* 
tliercby giving a new impetus to the blood. 


Experimmts and Observations an die^otisn of Souhdy By 

&e Rev* Mr, Bahiiam, Rector if Upniimter^ and F*R* S* 
To determine the velocity of sound, 1 caused guns^'to be 
fired from towers* and other eminences* at the distance of 
one* two* tliree* to eight miles: tl\e guns tliat served this 
piirpo^l* best were those at* Hlackheafli* called sakers, whose 
flashes 1 could see from the turret of Upmmster church* and 
hear the report almost in all weathers* and even in tlie day- 
time 1 could with the telescope observe the fiasl> 

Hie following experiment was made at that place ; viz. two 
guns, called steers* were planted near each other* with the 
muzzle of one turned towards me* and that of the other from 
toe, and on February the 1,‘Hh, 1705, tliey were fiicd every 
half hour, from six o’clock in the evening till midnight* a 
gentle wind blowing directly against the sound; the time 
between* the flash of each explosion (which 1 could observe 
with the naked eye) and the report was always about 1^0 or 
half seconds; for the report was double; the first* which 
was weaker* reached in about 120 half seconds, and the oilier* 
W'hich wl& stronger* in about 122 half seconds; and in the 
saiiic matmer there was a double report of each explosion 
daring the whole time orthe observation. 

To confirm all this*;l went to Foulney-sands, on the Essex 
coast* which form a large and regular plal^, oP^everal miles 
in longdi: there 1 measured six miles, and attoost at the end 
bf efum mile made cxperiiiiotits, by firing gthis; by Which 1 
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found that all my former observations were very just and 
true ; viz. that sound moWs a mile in 9 half seconds and 
two miles in 18 and and three miles in 27 half seconds and 

aAd so on. i 

I caused guns to be fired every half hbur, from six in the 
evening till midnight, and found the report dways reach the 
ear, without any remarkable variation, in 120 or 122 half 
seconds of time, though the wind was directly against it; but 
at other times, when the wind was favourable, and blew either 
direct, transversely, or obliquejy : on observing the report of the 
same guns reach in 111, 112, 113, 114, 115, 116, or utmost 
in 117 half seconds of tinie, I was at length assured, that 
some real difference caused this variety in the observations. 
And not only do winds with or against the sound accelerate 
or retard its motion, but likewise according to the variou 
degrees of their strength and weakness, is the sound more or 
less promoted or impeded; of which 1 made particular ob- 
servations. I 

The greatest differei\ce I have observed in the motion of 
sound in the. space of about 13 miles, was about 9 or 10 half 
seconds, when a >trong wind promotes, and only a gentle wind 
impedes it; but when only a gentle wind, or almost none at 
all, opposes or favours the sound, the difference hardly exceeds 
two or three half seconds. 

To discover the quantity of s^acc that winds pass j)ver in 
any given time, I took some light bodies, such as down, &c. 
and from the several experiments I made witli these, when 
the strdftgt^t of the wind was different, found that the 
strongest wind scarcely passed over 60 miles in an hour ; for 
instance, on August 11. 170.3, the violence of the wind w'as 
such, as almost to beat down a windmill, near the place where 
I made my observations ; and estimating by the numeral cha- 
racters, 0, 1, 2, 3, 4, 5, 6, to 10, 15, or more degrees, the 
strength of winds, the strength of this I reckoned at about 12 
or 14 of these degrees; and from repeated experiments I 
found, that that hurricane passed over about 33 feet in a lialf 
second of time, or 45 miles iii an hour; whence I conclude, 
dfiafinlthe most violent storms, not excepting that in Nov. 
1703, (he wind does not traverse above 50 or 60 miles inanhoiu*. 

Having thus determined the velocity of rapid winds, we 
may from hence more easily conjecture the velocity of such 
as are less so; and I have found from several experiments, 
tliat some of them move 15 miles, others 13, some more and 
some fewer, in an hour; and that others again have so slow a 
motion, as sfcrccly to pa^^s over one mile in an hour : also 
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some* are so slow, that a person, walking or riding, may easily^ 
outrun them, as is apparent to sense. 

]Tom what has been said above, I firmly conclude, thatr 
sound is propagated with this degree of velocity, viz. thali in- 
9 half seconds and J it moves the space of a mile, or 5280 
English feet ; or, which is the same thing, 571 feet in a half 
second of time, or 1 1 12 feet in a whole second. Thus, sound 
moves through the above space, if the rfux of the atmosphere 
(»r wind be transverse or across, and is its mean motion ; but 
should the wind increase the rapidity of sound, it is possible 
that it may move upwards of wK) feet in a half second of 
time; or, on the con li ary, should it retard sound, it may 
move not above 5d0 feet in the same time. 


* \rir lihufd raised fie'tr hi ihe^Archipclago, Jfg 

JJt\ IV. SiiERAHDi Cofisul at ^Smyrna. 

On the l-th of J«T07, an isli'i'd began to rise up, a 
Musket-shot distant fi oni the island of SaJit'Ermi, wliich con- 
nually increasing from day to day in tluf same manner, and 
troubling the sta, tlicre rose up several rocks, (hat tixed 
♦hemsclves to this iskuul; so that now, June 21., it is about 
half a mile in circumference. 

CoastmUimple^ Jan, 1. 1708.— Tly?y write from the island 
of Sail ^|}Er ini, in tlie ArchijA»1ago, about 2S leagues north of 
the town of Candia, that there lately sprung up from the 
bottom of the sea an island, formed of stones cast up by ji 
volcano, which has often produced the same effcGt**, and after 
the same manner. In the year 72G, in the time of the Em- 
peror 1^0 Isauricus, an island w'as formed on the north side, 
culled the Burnt Island, by matter thrown up and heaped 
together by this volcano. In 1 127, in the montli of December# 
this Burnt Island was increased by huge rocks cast up by sub- 
terraneous fires. In 1050, in the month of September, tlie 
volcano again took fire, and produced tJie same eflVcfs, without 
f rming any island, but only a shelf or ^bank’lO fathoms under 
water. Lastly, in the month of November last, 1707* the 
volcano made an island, which is already two miles in tirottn^ 
fcrcnce, and still increases by rocks and other new matter 
thrown up. This burning was preceded, as at all other times, 
by violent shaking of the earth, followed by a thick smoke, 
that rose out of the sok in the day-time, and by dames in the 
night, and accompanied with a terrible roaring uj)dcr ground. 
Til ere is no instance of die effects of any volcano at land, 
like these in the sea ; and yet what renders them tlie more 
• . K 4 
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credible^ is, that the island of Sant>Erini itself is almost all of 
it composed of burnt rocks and pumice-stones : it produces 
some sorts of grain, but has neither rivers nor spruiga^ no| 
any other water but what is saved in cisterns. 


Microscopica! Observations on the iongue and Taste, By 
Mr, Anthony/ Van Leuweshoek, 

Having taken some neats' tongues, and separated some 
thin parts of the outer skin, where 1 conceive is the place 
that admits the juices into the tongue, by which that sens- 
ation is produced which we call the taste, 1 separated those 
aforesaid external particles as well as 1 could from those that 
lay under, them, and observed that the latter, that is, the 
internal, were furnished with a multitude of pointed particles, 
the tops of which were mostly broken off, and remained 
sticking in the outer skin i and one of those internal particles 
of the tongue, before a microscope, appeared as a transpareiu 
body, soniething larger^ than a thimble, having small internal 
holes or cavities, 'through which a greater quantity of light 
was admitted than by the other parts ; and it seemed that 
the extreme parts of those cavities had exceedingly small 
orifices in them. On viewing with a microscope tliat space ‘ 
of the tongue which is Jb^^tween tlie protuberances, it was all 
over covered with aoundance of exceedingly sm^p rising 
round particles, so close to each other, that you could not 
put in two hairs between them. 1 stripped off also the 
surface 'of the tongue with a sharp knife, and repeated the 
same a second time, and then discovered an unspeakable 
number of small holes, some of which seemed to be filled, 
others were cut through lengthwise. From this appearance 
1 inferred, that when we press our tongues against the void 
of *i.he mouth, in order to taste any thing, the said long 
particles, the ends of which are exceedingly slender, press 
through th^ uppermost skin, wh|ph at that place is also very 
thin, and endued witU.small pores or holes, and so receives a 
little juice ; from all which proceeds the kind of sensation 
which we call taste. 

1 had often thought that our taste proceeds alone from the 
tongue, but within these few days 1 am become of another, 
opinion t for when I viewed that part of the roof of the 
mouthy opposite to the top of the throat, where the notched 
or jagged p'lrts of the tongue are determined, 1 judiged tliat 
to be the place from whende the head partly discharges 
itsebv and the matter to be cast out, which comes into the 
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tnoutli without its proceeding from^Uie lungs; as also that 
there are a mat many parts in it, which receive the matter 
which we csol the taste 

I took a cow or ox*s head^ and cut out the roof or palcAe, 
close* to the throat, while yet warm ; and pressing it gently, 
I could perceive issue cuyit of several parts of it, small, round, 
protuberant, transparent drops ; and pressing it a little harder, 
there ensued a yellow moisture. I tooic the uppermost skin 
of the said part, and viewing it through a microscope, 1 
observed, that at most of tlie places from which the said 
liquor proceede<l, there was a round ring or circle, of rather 
a darker colour than the skin or n/embrane tliat lay next it ; 
I could also perceive in some of the said places, out of which 
the liquor came, that there wore small holes or orifiegg, and 
these moist places wxrc not all at equal distance froljpeacli 
other. 

I discovered, also, in the said skin or membrane, a vast num* 
be r of exceedingly small protuberances ; as also in tlie upper* 
most thin skin, holes so very small, that they almot^ escaped 
the view through a microscope. On vicwfng the rough skin' 
that lay under the thin skin, 1 perceived such slender fibres 
01 bristles, of a darkish colour, that passed straight through 
the said skin, corresponding witli the small protuberances 
and little holes, discovered in the uppermost skin. From 
this obsorvation I imagined, tllat the last- mentioned holes or 
oiifices, and the little fibres which 1 saw in the thick roug{i 
part, were those long particles that receive the juices, and 
which also produce that sensation called taste. 

1 also discovered several long slender pointed particles, 
which 1 conceived to be rooted or planted in the skin with a 
{>ointed end, and that these caused tlie afore-mentioned pro- 
tuberances. And as these pointed parts, which were fixed 
ip the said protuberances, were "Opposed to the sight with 
the points uppermost, one could not easily make any observ- 
ation of them. 

X was desirous to search into the, inward parts of tlic 
nostrils of an ox, as well as I was able, with a view to the 
organs of smell ; in doing which, J saw that each side'of 
mouth, which one might call the lips, was furnished witli a 
great many pointed parts, tliat were very thick in the inner 
skin, and being round i*an into a very slender point. I like- 
wise observed the skitifof several of the said parts, which 
were very strongly united to tlie parts that la)Mn it ; and 
found that one of tliose parts that lay within, consisted of a 
great many pointed particles, which were much thicker and 
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longer Uian those 1 hfu) di8covere4 Ut tbo inward parts of the 
tongue. ' 

7%e netv Island thrmon up nmf the Island of Santerini: JBp 
Mans. BovRGiGNon. 

I ^ ^ 

On Monday the 2Sd of May^ ITO?, at sun-rising, we ob- 
served between the^ two Burnt Islands, commonly wled the 
Little and Great Cameny, as it were a floating rock ; which 
we thought at flrst had b^n some vessel shipwrecked on that 
coast, and seemed as if it would in a little time be dashied to 
pieces against the Lesser Cameny, that was hard by; osi 
which account some mariners, in hopes of booty, put out im- 
mediately, to view it. Soon after we were surprised to hear 
by t|Hp» that it was a shoal, which be^n to spring up from 
the Dottom of the sea, and was not as yet very plamly to be 
discerned. Next day several persons went out of curiosity to 
satisfy themselves. Some of theip went upon this new shoal, 
which was still moving, and sensibly increased under their 
feet. They brought oack several curiosities, and among 
others a kind of oysters, very large, and of an exqujsite taste, 
which they found slicking to the rock, and raised out of the 
water, as the shoal had increased in height ; also a remark- 
able fine jiuinice-stone.. 

Two (lays before Vhe springCng up of this stioal there was 
an earthquake over the whole islana ; and this was the only 
trouble and fear that tliis new island gave us ; for from its 
'i^rst appeac^ce to the 13th or Htli of June it has continually 
increased very sensibly, both in extent and height, being now 
about half a mile in circuit, and from 20 to 25 feet hi^h. 
This shoal is very pleasant to the view, being of a white 
colour, and rouncf figure. The earth composmg it is light, 
with a small mixture of clay. The sea appears now more amjl 
more troubled evey day ; not so much by this shoal lately 
removed, and still floating, as on account of the mixture of a 

and Jay from the bottom of the sea; so that one mighf easily 
distinguish several sorts' of minends, by the diversity of 
coioucs they made on the sur&ce of the water ; but sulpliur 
was in tlm matest abundanc^, insomuch that the sea was 
colourejl with it about Santermi, to near 20 miles’ distance* 
The ^pjif^esslve rolling of the waves about the new shoal was 
graaJVfl ^ m<Nre than ordinary heat was sensible 

tqjj^ one that approached, too near, which was doubtless the 
of such quantities of fish being found dead on friasboroi 
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Thel^ tm perceived a tfoisoEie^stench; that infected^the 
neighbouring air, and which we, at more than three miles* 
distance, often found of dangerous consequence* The boiling 
of die waters grew every Say considerably greater ; and* on 
Friday, July 16.> at sunset, there was perceived, between this 
new island and the Lesser Cameny, as it were a chain of 
black rocks, that rose up from a pr^imous depth of the sea, 
to the nuinW of 17 or 18, not very disunet from each other, 
but seemed as if they would shortly unite together, and join 
themselves to tins new island, a| they actually did some few 
days after* Next day we saw them plainer, and those whose 
tops we could only see the nightf before, now appeared ex- 
traordinarily large* On Sunday we first perceived smoke to 
break out, much resembling in thickness and colour t^ of a 
burning furnace, and at ti\e same time heard certain ifPmmr- 
ings under ground, which seemed to proceed from the centre 
of this new island, as yet too deep in the sea, to be plainly 
distinguished. « 

Whole families went for refuge to {{ic neighbouripg islands, 
and others contented themselves only with changing their 
habitations, and living in the open country, thinking them- 
selves safer there* In the mean time the rpeks above men- 
tioned united toget)| 0 r, and seemed already to form another 
island, distinct from the former. The smoke apjpeared in 
greater abundance, and the *fire which* we so much dreaded 
at last began to break out about the 19th of July, at first 
small, but gradually increased. It was no less frightful and 
amassing thaii curious, to see every night on tha. top of this 
mount that nature had lately fbrmed a vast number, ^ it 
were, of burning Airnacecr, all of a bright flame. One night, 
at the end of July, about an hour after sunset, as we were 
observing the different phenomena of this new island, there 
suddenly appeared in the middle region of the sky a fiery 
lance, seeming to come from cast to west; but disappearing 
again soon, we could not exactly observe its^ dimensions. In 
the mean time the Burnt Island incrqasi^ prodigiously, and 
extended itself principally on the south and nortli sides ; the 
sea ako seemed much more disturbed and loaded with ^Ifdiuf 
imd vitriol: the boiling of the water was more fierce and 
violent; the smoke thicker, and in greater abundance; and 
the fire larger and more frightfbl. But above all, a stench 
that infected the whole country grew so insupportable, that 
persons of the strongest consHtumns could« 8 CBr«tly breathe ' 
tmitt others, tlmt were weaker, fell into frequent huntings; 
and almost every body was seized with vomitings* I could 
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not then but imagine myself on board some man of war, M^here^ 
at a general discharge of all the guns, the cc^fused stink of 
the powder, tar, and stench of the ship, especially in foul 
we&ther, often overcomes tlie strongest seamen. Just such 
a nauseous stench we were forced to breathe in, without be- 
ing able anywise to avoid it, or defend ourselves from it. 
This ill scent was vt^y mischievous, it spoiled most of the 
vines ; and a great smoke that ruse out of the midst of this 
new island like a mountain, uniting to a thick fog, that com- 
monly hangs over Santerini when the wind is at south, burnt" 
and uestroyed, in the beginning of August, in less than three 
hours’ time, all the fruit that was ripe and ready to be 
gathered, especially in such vineyards as lay most exposed to 
the 

night nature represented, a gv^at variety of scenes 
as the fire broke forth in dificrent forms ; sometimes burning 
ashes spread themselves In the air, like a plume of feathers, 
which falling again on the shoal, made it appear all of a light 
fire. At other Jtime,^ one would think it was the dis-* 
charging of so many nioi tar-pieces, which threw up rockst 
like so many bombs capable ol destroying the largest ships ; 
though for the most part these stones were of a middle size, 
but in such quantities, that I often saw this little island all 
covered with them, qii/1 so pleasantly illuminated, that one 
would never be weary of looking on it. 

These dreadful discharges were less frequent at the end of ‘ 
August, but increased in September, were daily in October 
and at thi^time (November siO.) are almost incessant; the 
island being now at least three miles in circumference, and 
from 35 to 40 feet in height. It is true, the noise is not si 
loud ; the stones, that are cast up, are not so large nor se 
many; the boiling and disorder of die water is much abated 
the**sea begins to recover its former colour ; the stench, that 
was before insupportable, has been very little for these six 
weeks. Yet the .smoke grows every day thicker, blacker, and* 
in greater abundance - the fire is more than ever, and seems 
sometimes to strike the very sky ; the subterraneous noise is 
£oiflinual, and so violent that it cannot be distinguished front 
thunder; dust and ashes fall daily on tins our island. In 
short, our new island g^ows every day more curious, more 
dreadful, and less accessible ; and is C9ntinually increasing on 
the soudi-west side. * 
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Concerning a ColUery iJwt was Mown up near Newcasih^ 
By the Itei* Dr. Ahthvr Crarlett, 

On Wednesday, the 18th day of August, 1708, at Fatfield/ 
in the parish of Chester-lo-street, about three o’clock in the*^ 
morning, by the sudder> eruption of a violent fire, ivhich dis«^ 
charged itself at the mouths of three pits, mth as great a 
noise as the 6 ring of cannon, or tlie loudest claps of thunder, 
69 persons were destroyed in an instant. Three of them, 
viz. two men and a woman, were blown quite up frOnu die 
bottom of the shaft, 57 fathom deep, into the air, to n <K>n'* 
sidcrable distance from the mouth of the pit ; one of the men 
with his head almost off, and the woman with her bowels 
hanging about her heels. The machine by which* thcu^als 
were drawn up, and k.of a^eat weight, was blown oflii|>^the 
force of the blast ; and what is more wonderful, the fish which 
were in the rivulet, that runs 20 yards under tlie level, and at 
as great a distance from the* mouth of one of the pits, were in 
great numbers taken up dead, floating on thq water, by several 
of tlie inhabitants. 


Concerning the Icy Mountains of Sivitzerland. By William 
BUHNETf Esq* • , ^ 

I WENT to the Grindlewald,*a mountain two days’ journey 
from Bern, where 1 saw, between tw'o mountains, a river of 
ice as it were, which divides into two branches, and in its way,*, 
from the top to the bottom of the mountains, sweHs into vast 
heaps, some larger than St. Paul’s church; tlie original of 
which seems to have been this : the tops of these mountains 
are covered all Uie 3 car with snow ; this snow melts in the 
summer, and falls to the bottom, where the sun never reaches; 
there it is frozen, ^ hich happens more easily to melted snow 
I than common water. Thus every year it has increased, till 
it lias reached Uie very top, 'Fhe reason why the water has 
always frozen, though the sun shines lOn the middle of the 
mountain, and higher, some part of the day, is thqjt the^ 
melted water goes under the ice already formed, and the 1 *e 
freezes, and So expanding itself raises the ice above it, and 
sometimes makes it crack so as to frighten the whole neigh- 
bourhood. And the reason plainly appears, because the 
upper surface being solm, cannot be dilated w'ithout making 
great chinks, and tliat with a terrible noise. • told irtc, 
on the place, that every seven years the mountain increases, 
Lud the next seven it decreases ; hut I doubt their observation 
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isiool dbct If tl)sre any f^imdution tin'iitf Jt seems to 
bG» that in the hottest summers it increases» md in tlie more 
m^erate ones it decreaseSf there being then leas melted 
snbw. • 


rimenis, Qn Meiafs, made mth ^ Btamdng^ Glass qf Ae 
jSuhe of Orleans^ By Mons. Gkoffroy^ F.B^S^ 

This burning-glass is three feet in'diamcter, and it collects 
the rays of the sun at 10 feet distance^ where it forms a focus 
of aoout three inches diameter, which is again contracted, by 
means of anotlier glasb leiis, to an inch diameter, and conse- 
quently is* rendered nine times as strong. 

Tim e^rperiments on iron were the following : — I placed 
in tnP focus of the hurning-giasp a pjece of forged iron, of 
about a drachm i/^eight ; it became red-hot, and its surface was 
covered with a black matter, like pitch or tar. On with- 
draa'ing the iron out of the focus in this state, thi^matter 
fixes itself on thp surface of the metal, and there forms a 
small skin, or very fine blackish scale, which is easily se- 
parated by striking upon it ; and that part of the iron thaC 
was covered with this scale appears blacker than ordinary* 
This scale is some of the sulphureous port of the iron, whidi 
rises to the surface, of* the metal when ready to melt, and 
there remains for some time, before it exhales. It is plainlr 
this sulphureous part that rises upon iron, and polished steel, 
.sirJien heated, ana gives them ail those difterent colours, from 
a yellow to* a violet, a water colour,-or a black. By continuing 
to hold this piece of iron on the charcoal, it entirely melts, 
aOd at the same time emits very bright s{>ark8 in great quan- 
tities, sometimes to more tlian a foot distance from the cook 
By saving what dies oif during this sparkling, by holding a 
sheet of paper under the coal, we find that they are so many 
very smwl globules of iron, and tlie jp;reatest part of tiieim i 
hollow. All the iron, that is held in mion on the coal, dies ^ 
away in sparkles afler this manner, till none remains* 

The result of these experiments is, that the fouF.jEnetals, 

* whicl) we call imperfect, viz* iron, copper, tin, and tead» are 
composed of a sulphur or oily substance, and of a mpteUic 
eartli capable of.vitridcation: that from dijs stilphur pro- 
ceeds the opacity, brightness, and pialleability of a metal : 
that this metallic sulphur does not apiK*ar at si) difierent 
from the*tlil ofw^etables or of animals : that it is the same 
in laercury as in the four imperfect metals: that tliesc /bur 
nrml^ have for their basis On earth susceptible of vitridcation : 
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that this earth is differene in eTei7 gne of these four metals^ 
as it vitrtfh» cpTerently in «ach of them t and'' that on *t)ni 
di£ference in vitrifying depends the difference of metals. 



MUrosccpieal Observaiipns ofi Me Particles of Crystallised 
Sugar. 3y M. Levstenuoak^ F. E.S. 

The particles of sugar-candy consist of Uro broad and two 
narrow sides ; and the others, u e. the top and bottom, run 
into a shi^ point, like the figure of a wedge or chisel. 
The following are some figures of them. The " 

engraving represents a small bit 6f sugar- 
candy. 

For myk further satisfaction concerning 
sugar-ctmdy, and its (oagijlation in syrup, 1 
to^ some powdered sugar, and dissolved it 
in water, and then boiled it until I Supposed 
all the' water was evaporated ; after which I placed it on 
several glasses, to observe the coagulation jof its small par* 
ticles. Some days after 1 ofa^ved a great many complete 
figures, which lay coagulatea in several shapes, but ml of 
them as clear and transparent as crystal, forming a pleasant 
sight $ but I expected to have found them all of une and tli^ 
same shape, and that they would have appeared 
like the above ; but when viewed >\ith a micro- 
scope, some of tliem appeared like this engraving. 

1 likewise saw a few coagulated sugar particles, 
tliat appeared in complete quadrilateral figures 
one of which is representecl, and was as clear 
and transparent as any diamond* These particles 
Here not larger tlian a small grain bf sand. In 
the middle of them was a very dear partide, of 
the same figure with the whole body; from whence 
It appears, diat the said whole body was much smaller at its 
coagulation, but increased coiitinually 
by new accessions of matter round 
about it; and tliat in proporti 9 n to^ 
the number of ^rimeters, the body 
increased in size ftom time tcv time. ^ 

" These ^articles preserved their 
copiplete forms and crystalline ap- 
pelrances as long as it was dry weather; 
but when it happened to M^moist or 
rainy, we observed mobture about the particles of the stqpir, 
which in dry» weather eviqmratcd again ; And then there 
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coagulated an infinite number of small sugar particles upon 
the greater, and those were so exceedingly small, that a 
thousand of them together were not so large as one of those 
pdrticles before represented, which was itself not so large as 
a single grain of sand. Now sinca^we sec that from one and 
the same matter two different figures are uoa^ulated, it is 
easy to^ conceive t^at several other figures nught be pro^ 
duced in the first coagulation, especially when any of the 
parts of those little bodies lie upon each other ; and there^ 
fore, also, we should not wcoider, to see, in the coagulation of. 
salts, several figures produced out of one particle of salt. 


On the Usefulness of the SUk of Soiders, JBy M. JBoXf 
P. 2l*S. of Montpeli^^ 

Spiders make a silk^as beautiful, strong, and glossy, as 
common silk ; the prejudice entertained against so common 
and despicable insect is the reason that the public has 
been hitherto ignorant of its u^fulne^s. Even common silk, 
as considerable as it is, was long unknown, and was neglected 
after its discovery. It was in the island of Coos, that Pam- 
phili^ daughter of Platis, first discovered the manner of work-^ 
mg it. This discovery became soon after known to the 
Jtomans, who brought their silk from the country of the 
Seres, a people of Scythia in Asia, near the mountain Imaus, 
'where silk-worms naturally breed ; but far from deriving any 
advantage from so useful a discovery, they could never imagine 
these worms should produce so beautiful and valuable a 
thread, and made many chimerical conjectures about it. So 
that in consequence of their ignorance and idleness silk was 
for several ages so very scarce, that it was sold for its weight 
in gold 5 and Vopiscus relates, tliat for this reason the Em- 
peror Aurelkn refused his empress a suit of silks though she 
earnestly desired it. Its scarcity continued a long time, and 
it was to the monks at last that we owe tlie manner of breed- 
ing sUk-worms, who brought their eggs from Greece, under 
tfte rei^ of the Emperor Justinian, as we 'learn from Gode- ^ 
frfdus, in his notes on the Code ; and Ulpian assures us, that 
the price of silk was equal to that of pearls. It was late 
befoTe^France enjoyed the benefit pf this discovery ; when 
Heniw^ir. brought to the marriages df his daughter and sister 
tiM first'^’llk stockings that were seen, in his kingdom To 
hjp^hnd his successors we owe the establishment of this 
IdUiuracturc at Tours and Lyons, which has made silk so* 
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common^ and hm m greatly increoi^ the magni&ceooe oC 
furniture End ctotbee^ - ^ r 

The ingenious fable of Aradbne shorn us, that it is to the ' 
spider we owe the first hinto of weaving cloth, and layidg 
nets for animals 4 so the advantage which may aiise from this 
insect will perhans make it her^fter be esteemed as highly^ 
as silk-Worms ana bees* ^ • 

1 shall reduce all the different sorts of spiders to two prin-' 
cipal kinds, viz* such as have long legs, and such as nave 
short ones : the latter of which tumishes die silk 1 am now 
speaking of In respect of, their particular differences, tliey 
are distinguished by their colour ; tfome being black, others 
brown, yellow, green, white ; and some again of all these 
several colours mixed tog^her* They differ also in the 
number and position of theyKyes, some having six, others 
eight, and some ten, differently placed on the top of the head, 
as may easily be seen by the n^ed eye, but much better by 
the help of a j^lass. They m alike in other respects, as m 
their body, which nature has divided ii^ two parts ; thE fore 
part is covered with a shell, or hard scale, set with hairs ; it 
contains the head and breast, to which are fixed its eight 
legs, each of them consisting of six Joints; diey bavei^^ 
two other legs, which may 1^ called their arms, and JdHsi: 
claws, armed with two crooked nails, and joined by attfcvh^ 
lotions to the extremity of the head ; with mese claws 
kill the insects they feed on, tlieir mouth being immediately 
underneath them* They have two small nails at the end of « 
each leg, and a spongy substance between them, which is 
doubtless of service to tlieni when they go upon* smooth 
bodies* ^ 

All spiders spin their tlireads from tlie anus, about which 
there are five papillae, or small nipples, which at first sight 
one would take fpr so many spindles, that serve to form tlfb 
thread; 1 have fi>und these pamllae to he muscular, and 
furnished with a sphincter* A little witliin these 1 have 
observed two others, fironi the middle of. which issue several 
tlireads, in a pretty large quantity, soipetimes more, and 
sometimes less, which tlie spiders make use of after a Very 
mechanical manner, when they want to go from one place 
to another : they hang tlieniselves perpenmcular by a thread, 
and turning their head towards the wind, they shoot several 
others firom their anus, like so many darts ; and if by chance" 
the wind, which spreads them abroad, &stens «theBi**to any 
solid body, which they perceive by the resistance they find 
in drawing them in firoui time to time with their {bet, they 
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then make use of this kind of bridge, to pass to the pla^ 
where their threads are fixed. But if these threads meet 
with nothing to fix on, the spiders continue to let them out 
Airther, till their great length, «and the force with which the 
wind drives them, surjiassing the weight of their bodies, they 
find tlicmselvcs to be strongly drawn ; and then breaking the 
• first thread, which they hung by, they let themseKes loose 
to be driven by tne wind, and flutter on their backs in the 
air with their legs stretched out. And by these two ways it 
is, that they pass over roa/is, streets, and the broadest rivers, 
as in the engraving. 



. One may himself wind up these threads, which, by reason 
of their being united together, seem to be but one when 
they are about a foot in length ; but 1 have distinguished 
them into 15 or 20 at their issuing from the anus. What 
is further remarkable, is the ease with which this insect 
moves its anus every way, by means of the many rings that 
border upon it. Inis is absolutely necessary for them, in 
order to wind up their thre*ids or silk, which in the fetnalq 
ipidcr is of two sorts. The first thread that they wind is 
«weak, and serves them for no other use than to make that 
sort of w|b, in which they catch flies. The second is much 
stronger : in this they wrap up their eggs, and by tliis means 
preserve them from the coUf, ancl secure them^ from such 
insects ^s would destroy them. These last threads are 
wra|)pea very*loose1y about their eggs, and tesenible in form 
the bags of silk-worms, that have been prepared and loosened 
between the fingers, in order to be put upon distaAl 
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These spiders’ bogs are^of a grey coloiir vrhen oew^ but turn 
blackish when long exposed to the air. It is trae^ one may 
find several other spiders* bajro of difterent Colours, and tlutt 
afford a better silk, especially' those of \iie tarantula ; but 
their scarcity would render it very difficult to make expert* 
monts upon them ; so that we musyt confine ourselves to the 
bags of such spiders as are most comn^on, which are thoi 
shortdegged ones. These always find out some place, secure 
from the wind and rain, to make their bags in ; as hollow 
trees, the ^mers of windows or vaults, or under the eaves 
of houses. ' And by getting together a great many of these 
bags, it was that 1 made this new lilk, which is nowise in- 
fei^ior in beauty to common silk. It easily takes all sorts of 
colours ; and one can as well make large pieces ^)f it as 
stockings and gloves, wjiich J. have done. 

We could breed spiders as J^hey do silk-wbrms ; for they 
multiply much more, and every spidc^ lays 600 or 700 eggs ; 
whereas the papilios, or fiie«$ of silk-worms^ lay only about 
100*; and of tliis iiuiubcr uc must abate a( least lial^ on 
accoutxt of their being subject to several diseases, and are so 
tender, that the least matter hinders them from making their 
bags. Spider-bogs, on account of their lightness, yield much 
more silk than the others; as a proof of which, 13 oz. yield 
near 4oz. of clean silk; 3oz. of which.vvill a pair of 

stockings for the largest-sizecf *inan ; those T^flave made 
weigh only 2 oz. and a quarter, and the gloves about three- 
quarters of an ounce ; whereas stockings of common sUk weigh 
T or 8 oz. 

It is certain that a great advantage may be made of this 
insect, which has always been thought troublesome 
dangerous, on account of its venom: but I confidently assert, 
that spiders are not venomous ; having been very oi\en bitten 
by them myself, without any ill consequence And as fSr 
tlicir silk, it is so far from having any venom, that every body 
makes use of it to stop bleeding, and heal cuts,; and, indeeu, 
its natural gluten is a land of bmsam, that^cures rmal) wounds, 
by defending them from the air. 

JSxperimenis m Fishes kept in IVater^ under different Circum^ 
stances. By Mr. Fr. HsuKssESy F.R. S. 

The fishes used in "the following experiments were 
gudgeons; wliich^are naturally very brisk and In the 
water, and can live a considerable time out of it. I put three 
into a glass vessel with about three pints of common water : 
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these fishes were to be a standard to comparer t}ie others ^1^ 

^ Into another glass I put three more to a li&e quandty of 
water, which just j(yiled it; I then screwed down a brass plate 
with a leather between, to prevent a communication with the 
water in the glass and the external air; and that it might the 
better resemble a pond of water frozen over, on which account 
4 ithis experiment wf s made, 1 suffered as little air as possible 
to remain on* the surface of the included water. The third 
glass had a like quantity of water, which first by boiling, then 
by continuing it a whole night in vacuo on the air-pump, was 
completely deprived of its air: into this water, also, I put tliO 
same number of gudgeons os into the former, and then waited 
the event. 

It was about half past ten o’clock in tlie morning when I 
began the experiments, and in a^out jialf an hour from thkt 
time, the fishes in the exhausted water, or water deprived of 
its air, began to discover some uneasiness by a more than 
ordinary motion in their moutlio and gills, or respiration, if I 
roaycaU it so, dif^ring/rom the fishes in tlie other glasses, which 
at the same time showed no alteration : only 1 observed that 
they would now and then ascend to the top of the water, but 
suddenly swim down again ; and in this state they continued 
for some considerable time, without any sensible alteration. 

About fim^ours^ a^er the last observation, the fishes in the 
exhausted^ner became not^so active, on a motion given to 
the glass that contained them, as before; and the gudgeons 
included without any communication with the outward air 
now began considerably to abate of tlieir vivacity. At seven 
jp the evening the included fishes lay all at tlie bottom of the 
with their bellies upivards ; nor on shaking tlie glass 
could I put them in motion, or cause them to stir their fins 
or tail, only I could observe a motion in their mouths, which 
showed they were not quite dead. In this state they lay for 
some time ; but considering tlie experiment would not be 
complete, if I did not attempt their recovery by taking off the 
brass cover, being xery certain they must have died in some 
small timd under the circuinstauces they were in, J tqqk off 
the cover, and gave the surface of the water a free and open 
comipunication with the external air. At about ten at nfght 
I observed them again, when their recovery was so evident, 
that 4 m a' little disturbing the glass that contained them, th%jr 
w^ere actually in motion agmn ; andut this time, also, the fishes 
in the wwCer deprived ox nir began to appear more brisk 
|fvcW than at tl>e last observation. 

1 emmot hut uke notice, that though the water was 
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deprfve^ of its aii^lto a ver^ ^aat degree, pret the fis^es*put 
into it did not 90 much as once ascend in it ; but continued 
aln 4ys at the bottom, as those did in the common water. M 
this time I leilt them till the next morning ; when, |bout 
eight o'clock, t found them as lively in all the glasses as when 
fit St put in. 

From the whole account I observe, 1 st, 'Riat water deprived 
of sir, so far as the method here made use of is capable to do 
it, renders it not altogether unfit to support the lives of water 
animals. For though when the fish were first put in, and for 
sonic hours after, they seemed to suflSsr some uneasiness, vet, 
at length the water became more familiar to them, or their 
constitutions in some measure did so conform, as to render 
the iivater to them, and them to the water, more agreeable : 
otherwise I db not see how their recovery, should follow, 
since on examination little or no alteration could be found in 
tiic circumstances of the water, from the time the fish were 
hi ht put in. * 

^dlyi The fish included with their tratei^ firom ady com* 
munication with the external air plainly demonstrate, that 
common water in its natural state is not, alone, sufiicieiit to 
pres^e the lives of its natural animals. Hence it follows, 
that Tn ponds, when the water comes to be frozen over with 
a«pretty thick ice, the fish in such pofids are very likely. If 
not certain, to perish^ on the continuance of such a congelation 
for some time on their surfaces ; unless ^as in the latter part 
of tKe experiments) the impediment, which hindered the im- ' 
mediate contact of the air with the surface of the water, be 
removed ; that is, by breaking holes in the ice, by which it ia 
restored, and undoubtedly will perform the same thinu as my 
removal of the brass plate. Tliis is to be understoad wly in 
pondj^ where the water is stagnant; for where there afe 
spriniM, or a current of water constantly succeeding under the 
ice, the effect most likely will not be the same. 

• 

A Sumfns^ Spring nt BrweUy^ in Shropshire* By Jfr. JRId. 

Horrov* * • 

THn famous boiling well at Broseley, near Wcnlock, in the 
county of Salop, was discovered about June, 17 Ll. It was 
first announced by a teiyible^noise in the night, about two 
^igl\t9 after a remarlmble^day of ^thunder : th&^tse^awkked 
severd people iif their beds, tliat lived herd \kf\ w1So c6ming 
to a ^boggy place ,ui^d^r ^ little hill, aoout 200 yards ftom ^the 
liver Sevgru, perceived a^surj^ising rumbhng and shaking in 
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the earth, arrd a little boiling up of water through the grass. 
They took a spade, and digging up some part of the edrth, 
i^imcdiately the water flew up a great height, and a candle 
Uiat was in their hand set it on lire. To prevent the spring 
being destroyed, an iron cistern is placed about it, with a 
cover to be locked, and a hole in the middle, through which 
the water may be viewed. If a lighted candle, or any thing 
of fire be put to this hole, the water immediately takes lire, 
and burns like spirit of wine, or brandy, and continues so long 
as the air is kept from it ; but by taking up the cover of the 
cistern, it quickly goes out. The heat of this fire much ex- 
ceeds the heat of any hre I ever saw, and seeiiis to have more 
than ordinary fierceness in it. 

Some' people out of curiosity, after they have set the water 
on fire, have pqt a kettle of water over the cistern, and in it* 
green peas, or a joint of meat, and cooked it much sooner than 
over any artificial fire that can • be made. If there be put 
green boughs, or any thing else tliat will burn, upon it, it pre- 
sently bonsumcc theni to ashes. The water of itself is as 
cold as any water I ever felt ; and what is remarkable, as soon 
as ever the Hrc is out, if the hand be put into it, it feels as 
cold as if there had been no such thing as fire near it. 


Observations on the Subterraneous Trees in Dagenhaniy and 
other Marshesj bordering on the JRivtr Thwnes^ Bg the 
• Uev, Mr. W. Derram^ F.R.S. 

Between four and five years ago, there happened an in- 
jjindation at Dagenham and Havering marshes, in Essex, by 
a breach in the Tliamcs wall, at an extraordinarily high tide ; 
and loeans of the great violence of the water, a large 
channel was tom up, or passage for the water, of 100 yards 
wide, and 20 feet deep in some places ; in some more, some 
less. By which means a great number of trees were laid 
bore. 

The trees were all of one sort, excepting only one^ which 
was. a large oak, with the greatest part of its bark on, and 
some of its head and roots. The rest of the trees are by 
most persons taken to be yew ; but a very ingenious gentle- 
man convinced me they might more probably be some other 
woodb^ alder, which grows pletttifully by our fresh-water 
brofilii or elitt hornbeam. 4 

ly!ftfg lb long under ground, the trees are become 
black and hard, and their fibres are so tough, that one may 
as easily break a wire of the same size us any of them. 
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They maintain this toughness, if tlie wood be kept dry. But 
by drying, the trees become cracked, and very flawy within, 
but look ^und outwardly, and with difficulty yield to wedgc^ 

There is no doubt but those*trees grew in tlie place where 
they now fie, and that in vast multitudes, as they lie so 
tliick upon, or near each* other, that in many places I could 
stop from one to another. , And there great reason to 
think, that not only the marshes, which are now overflown, 
which are about 1000 acres, are stored with those subterra* 
ncous trees, but also all the marshos along by the river side, 
for several miles : ‘for we discover these trees all along tlie 
Thames side, over against Rainhani, Wennington, PmSeet, 
and other places; and in the breach that happened at 
West-Tliorrock, about 21 years ago, they were washed out 
ih as great numbers and of tthe same kind of^wood, os those 
found lately in Dagenham and Havering Levels. 

Most of the trees that 1 met with had their roots on, and 
many of them their boughs,^d some a part of their bark. 
There was only one that 1 perceived kad any signs^of the 
axe, and its head had been lopped offi As I passed the 
rhunncl which the water had torn up, I could see all along 
th( shores vast numbers of the stumps of those subterraneous 
trees, remaining in the very same posture in which they 
^rew, with their roots running^§ome dawn, some branching 
and spreading about in the earth, as trees growing in the 
earth commonly do. Some of those stumps 1 thought had 
signs of the axe, and most of them were flat at top, as if cut 
ofi‘ at the surface of the earth ; but being rotten, and bat- 
tered, I could not fully satisfy myself) whether the trees had 
been cut or broken oiT. 

The soil in which all those trees grew was a blacky oozy 
earth, full of the roots of reed ; on the surface of which oozy 
earth the trees lay prostrate, and over them a covering of 
grey mould, of the same colour and consistence with the dry 
sediment, or mud, which tlie water leaves behind.it at this day. 
This covering of grey earth is about seven, or eight feet thick, 
in some places 12 feet or more, in some less ; at which depths 
the trees generally lie. The trees lay in no kind of orderf 
but some this way, some that, and many of them across : 
only in one or two places, 1 observed they lay more ordcrljjr, 
>vith their heads for the |Dost part towfurds the north, as if 
they had been blown dowtf by a southerly wind, which exerts 
great .force on that shore. * “ * 
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STKATA IN A COAI.-PIT* 


Strata ^ Eardh Stone^ Cwd^ f^e. found in a Coat-Pit (ft the 

West End if Dudley^ in Staj^brashire* By Mr. BzLhnne. 

L A yellowish clay, immediately under the tUrC 

2. A bluish clay. 

3. A bluish hard clay, called by the miners clunch. This 
is one of the certahi signs of coal» It has in it mineral plants. 

4. A bluish soft cla}'. 

5. A fine-grained grey stone ; it li^ next the former, and 
is found in some pits only? 

6. A clay almost like- the first, only whiter. 

7. A hard grey rock, with something like the impressions 
of vegetables, but none distinct. > 

8. A blue clunch, like No. 3., with mineral plants in jljU 
. B, +9 this stratum, which is thd same with No. 13.> was xiicP 

taken. 

9. Coal, called bench-coal. 

10. Coal, less black and shining than the former, called 
slipper-coal. * 

11. Coal, more black and shining, called spin-coal. 

12. A coal, like cannal-coal, by the miners called stone- 
coal. * These strata of coal have between each of them a bat, 
of about the thickness of a crown piece. 

13. A black substance, cal!ed tlie dun-row-bat. 

J4. A hard grey iron-ore, called the duii-row-iron-stQne. 

15. A bluish bat, in which the following iron-stone lies* 
called the white-row. 

16. A hard blackish iron-ore, lying in small nodules, having 
between them a white substance, and from thence by the 
miners called the whitc-row-grains, or iron-stone. 

17. A hard grey iron-ore, with some white spots In it, 
called the mid-row* grains. 

18. A black fissile substance, called tlie gublin-ba^^ , 

19. A hard blackish iron-ore, with white spots in it, called 
tlie gublin-iron-stone. 

20. A bat, in substance much like that of No. 18* 

, 21. .A hard grey iron ore, called the cannoc, or cannot- 
iron-stone. , , ,, 

22. A bat, somewhat harder than No. 20. 

* 23. A dark, grey, hard iron-ore, called the nibble-iron- 
stone. 

24. J};ie t|ble-bat, next under the rubble-iron-stone. 

25. A coarse sort of coal, called the foot-coal. 

26. A black, brittle, diming bat. 

Tile heathen*coal. 
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28. A substance like a coarse coal, l)ut by the niiiicr&i called 
a bat; perhaps beouiie it does not burn well. 

291 Tfie^ch^WfO:. ^ ^ \ 

SO. A bat under the last, 9nA is as low, viz.* ISSA'fbet, as 
they generally dig, though there is a coarse coabun^r tliis. 


Seme fisHthtr Mieroeeomeal ObeenftUiotis Vfi the AnhmUnda 
faum <m Dnek^weed^ By Mr, LEVWBmiosK* 

The latter end of July, and beginning of August, I caused 
some of tliose green weeds, commonly culled dack«weed» to 
be taken out of the water, that runs with a gentle stream 
through the town (Delft), ibr the pleasure of observing these 
animmcula, with others of several sorts, that were fastened to 
4 thc duck»weedt or ran about upon it. Among others, 1 have 
found some animaIcula,'*who8e sheaths, at the* extreme port, 
were a little thicker than a head hair^ and composed of small 
globules, which were very ea|y to he distingutsned. 

I viewed one of these anmialcula a^good while t^ether, 
and observed several times, one alter anothef, that when the 
animalculurn thrusts its body out of the sheath, or case, and 
that the wheel-like or indented particles moved In a circle, at 
the same time, out of a dear and transparent place, a little 
round particle appeared, which, without nicely viewing, 
couM hardly be perceived ; wliich partible growing larger, 
moved with great swiftness, as it were, about its own axis, 
and continued without any iteration in its place, lall the ani«< 
malcidum had drawn part of its body ba«» into its sheath; 
in doing which, it placed the said round particle on the edge 
of its ^eath, which thus became augmented with a round 
globule: and whereas the animalculurn had placed the said 
globule on the east part of its sheath, another time it fixed it 
on timi^uth or north side ; by which means the sheath was 
regdanyinoreased on all sides. 

Having fbither, and with great exactness, viewed the cir- 
culating indented wheel-work, 1 observed that it caused an 
exceemngty great motion in tlie water*about it;; by which 
means numy very small partidei^ which were qxify vlsil% 
through the microscope, were wafted to the said animalculurn, 
and otiters were Mveif away. ' Theanimalcidum made nte of 
tome ^iiiese partictes, that were thus drawn to it by its cir- 
culating instrument, to food and nourishment; and other 
particles that wer^ ftms drawn to it were witli nim- 
bleness driven OWay, and asrif redectad by rha spumalcuhim : 
from whence I Inferred, tlmt Utose imrliciea whidi were thus 

h o . . 

- % 
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thrubt aMay, were not; proper for its food* From tliis dis- 
covery we ttiay conclude, that since this kind of anhnalculum 
cannot move from place to place in the water, nor con- 
i^cutcntly pursue its food, ast otlier creatures do, that are 
endued with ^lotion, being fastened by the tail or otlier parts 
of the body, it must necessarily be provided with such instru- 
ments as are fit to move the water, and by that means come 
at the particles floating in it, wdiirh serve for tlie nourishment, 
increase, and defence of its body. 

I likewise observed a very few aninialcula, whose bodies 
w^ere short And thick, and much larger than those other ani* • 
•9 malcula that lodged thefnselves in a sheath, and were fastened 
by their tail, or extreme parts, to the little roots of the duck- 
weed; And though these short and thick aninialcula could 
move from place to place, yet they also hud a circular motion, 
in the fore part of their bodies. ' From w'hence I concluded, 
that those motions served some other purposes than only to 
draw their food to them. Qn further considering wLat 
could b,e the use of these indented wheel-works, which are «o 
like the iiulented wheels of a clock, or n^atch, I must own 
that they are very necessary to produce a great motion in 
the water; for, were it a round and smooth wheel, it would 
cause hut a very small motion ; whereas now, each tooth in 
the said wheel or circle produces a great motion, in compa- 
rison of w hat a sniboth and ylain wheel would do. WhtSnce 
appears the surprising opder hi the formation of such small 
, creatures, which are not to be perceived by the naked eye. 


Concerning the Lutninotts Appearance ohservahh in ilte Wake 

of Ships in the Indian Seas, S^c, JBy Father Bourzbs, 

When the ship ran apace, we offen obser\cd aj|i|||Alight 
i^f the wukc, or the water that i& brokcMi and divillPPIr the 
ship in its passage. 

ITiis light was not always equal: some days it was very 
little, others not at till ; sometimes brighter, at others Winter ; 
sunietiraes it w'as very vivid, and at other times nothing was 
tv bb seen. As to fts brightness, I could easily read by it, 
thoygli t was nine or ten feet above it from the sur&ccof the 
water; is, tiie title of my book, which was in large 
letter^i^ 

N6i|; enly the wake of a shin produces this light, but fishes 
alsojm sw^'>.im£rig leave behind t^em a luminous track ; which 
is sm^ight, that one may distin^ish the sixe of the fish, and 
kni^ of wha^ species it is. 1 have sometimes seen a great 
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many fishes playing in the seat wlilc}i have made a kind of 
artificial fire in die water, that was a very pleasant sight* 
And oflen onljr a rope, placed crosswise, witl so break the 
water, that it will become luminous. If one take some water 
out of the sea,* and stir it ever so little with his hand in the 
dark, he may see in it an«infinite number of bright particles. 
Or if one dip a piece of linen in sea-water, and twist or wring 
it in a dark place, he will see the same lliing, and if it be 
even half dry. 

The production of this light depends very much on the 
quality of the water ; and. S' 1 am not deceived, generally 
speaking, 1 may assert, other circumstances being equal, that , 
the light is largest when the water is fattest and fullest of 
foam; for in the main sea the water is not every where 
cquaily pure ; and sometimes linen dipped into die sea is 
clammy when it is dfawn* up again. And I have often 
observed, that when the wake of the« ship was brightest, the 
water was more fat and glutinous ; and linen moistened with 
lUproduccd a great deal of light, If it were stirred or moied 
bri.-kly, ^ • • 

Besides, in sailing over some places of the sea, we find a 
matter or substance of different colours, sometimes red, 
sometimes yellow. • In looking at it, one would think it saw- 
dust ; our sailors say it is the spawn or seed of whales. 
What it is, is not certain ; but when* We draw up water in 
passing over these places, it is always \iscous and glutinous. 
Our mariners also say, that there are a great many heaps or ^ 
banks of this spawn in the north ; and tliat sometimes in the ' 
night they appear all over of a bright light, witliout being put 
in motion by any vessel or fish passing by them. 

But to confirm further what 1 say, viss. that the water, the 
inoreg^k it inous it is, the more it is disposed to become- 
lumM^HK 1 shall add one particular which 1 saw mysqjf. 
One cBy^e took in our ship a fish, which some thought was 
a boneta. The inside of the mouth of the fish appeared in 
the night like a burning coal ; so that witlmut any other 
light i could read by it the same characters that 1 read by 
the light in the wake of the ship. Its mouth being full of^a , 
viscous humour, we rubbed a piece of wood with it, which 
immediately became all over luminous ; but as soon as the 
moisture was dried up, the light was extinguished. « 



220 PfifiafiHVATION OF LlFiv UKDCll &NOW. 

V > i ^ K 

AnAceounit^a Woidan ^ho had hin ^ Ik^ vHA 

SmWf wmtmi receiving any Nouriahmttiit^ JByMf** 
t Samvbl Bowmca. ^ ^ 

Joanna CrippeNi of Chardstock, in Doree^^ being a spin* 
ner of worsted) was goina home on Ahe 24th of J^uary n^ritih 
some work, but snow filling abundantly, and lying deep o^ 
the ground, she was forced to lie down under a hedge, having 
lost one of her shoes ; and her clothes, which were veiy niean, 
were by the brambles and^ thorns torn almost off her baek : 
in which place she lay from Monday evening about sbc 
A o'clock, until Sunday following about four in the afternoon, 
and then was discovered by some of our neighbours, who 
went out with poles, shovels, dc. to search for her ; and after 
some time spent in it, at last found her buried in four feet^ 
deep of snow. • One of the men thrusting at her with 'bis 
pole, found she was there, and alive. She immediately spoke, 
and helped he would not pusji her too hard, for sh^ was 
almost paked ; and desired that some of the women irould 
come to her, anH take her out, which was accordingly done ; 
when tliey found her without stockings or shoes, an old 
whittle about her shoulders, with a large hole in it, which 
she had ate through : the snow melting down on her, she 
drank to quench her thirst* She had a mortification of one 
of her great toes, out she now is very hearty, and in a lair 
way of a perfect recovery. Sl^ was very sensible at the fiint 
taking her out, and stiU continued so ; and she knew every 
* body perfectly well : and yet she had taken no manner of 
food all the tane of her befog in the snow. 


An Account cf Kcerai c^ctremdinary Mettorft or lAghio m thg 
Sty. By Dt. Edmuhd Haixsy^ ' » 

The theoi^ of the air seems now to be peribctly welt uii ^*4 
derstood, and its different densities at all altitudes, bothliy 
reason and experiment, are sufficiently defined ; for, supposing 
the same air to oebupy spaces reciprocally propof tional 
t t^ie quantity of the superior or incumbent air, l hgve euii^ 
where proved, that at 40 miles high the air is met thi^alf 
the iHir&q||v4>f the esrth about 3000 times end thet fh| 
^ utmost heignt of the atmosphere, which reflects ll^t in thd 
ciwusculum, is not fblly 45 miles, j ^ 

That<^tq^or wMch was seen in 1703, on*' fttd 31^ of JlQi^ 
between 9 ana 10 o’clodc at nighty Vas jevidentty betw%eif.w 
and 50 mflea peipehdl<NiIaityh^^^ and dear as I 
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ovec SbeBmess and Ibe buoy on the ^ore* It appeared to 
with an amazing Telocity^ darting* in a very few seconib 
of tune* fbr about twdve degrees of a great cirae from north 
to southa b^ing very bright at its first appearance* and it diea 
away at the end of its course* leaving for some time a piJe 
i«hiten^s in the place* ^th some remains of it in the trad 
Mhei^ it had ^ne ; but no hissing sound* as it passed* or ex* 
plosion were heard. 

Like to tills* but much more considerable* was that famous 
meteor which was seen to pass j^vet Italy on the Slst of 
March O.S. anno 1676* about an hpur and three quarters 
after sunset* which happened to be observed, and was well ^ 
considered* by the fiimous professor of maUiematics in Bo« 
noni^ Geminian Montanari* as may be seen in Italian 
treatise about it, soon after* published at Bononia. Heob« 
serves that at Bononia its greatest altitude in the S.S.E. was 
38 degrees* and at Sienna 58 to the N.W. : that its course* 
by the Concurrence of all thh observers* was from E.N.E. to 
W.S.W.: that it came over the Adnatic^aasfrom Dalmatia: 
tliat it crossed over all Italy* being nearly vertical to Rimini 
and Savigniano on the one side* and to Leghorn on the other : 
that its perpendicular altitude was at least 38 miles : that in 
all places near this Course, it was heard to make a hissing 
noise as it passed* like that of ^tificial fice-works : that hav« 
ing parsed over Leghoni* it went off to sea towards Corsica ; 
and* lastly* that at Leghorn it was heard to give a very loud 
report like a great cannon ; immediately after whici^ another • 
sort of sound was heard* like the rattling of a great COrt run* 
nieg over stones. He concludes* from the apparent velocity 
it went with at Bononia* at ^ve 50 miles distance* that it 
could not bo less awift than 160 miles in a minute of time* 
which ia above ten times as swift as the diurnal rotation of ' 
the earn under the equinoctia]* and not many times less th&i 
ntliat wim whi<b the annual motion of the earth about the sun 
is performed* To thiz he adds its magnitude* which aj^eared 
at Bononia larger than the moon in one diameter* and above 
half as lam again in the other; which* with the given dis*- 
tanqp, of me eye, makes Hs real less diameter above half % * 
mile, and j^e other in proportion. This s^pos^ if cannpt 
be wondei^ tUgt so great a body moving with such on .. 
amazmg velocity throu^the air* though so much rarefied as 
it Is in its upper regioni* shquld occasion so lopd a hissing 
nqiseitas to be heard at ewA a distance as it seesuf*^ wMu 
'Lhave mueh considered thb wpeorfatce^ and thfaik it one 
of the rardest things to account for that i have yei met with 

• i #*8 
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in the phenomena of lincteors> and am Induced to think that 
it must be some collection of matter formed in the ether, as 
it were by some fortuitous concourse of atoms, and* that the 
earth met with it as it i)assc& along in its orb. For its di- 
rection was exactly opposite to that of the earth, which made 
an angle with the meridian at that time (the sun bein^ in 
about 11 degrees sf Aries) of that is, its course was from 
W. S.W. to E.N.E., so that the meteor seemed to move the 
contrary way. And besides, falling into the power Of the 
earth's gravity, and losing, its motion from the opposition of 
the mc£um, it seems (hat it descended towards the earth, 
and was extinguished in the T^^rrhene Sea, to the W.S.W. of 
Leghorn. The great report being heard on its first immersion 
into the water, and the rattling, like the driving a cart over 
stones, being what succeeded ovi ita quenching ; something 
like which is always oljserved on quenching a very hot iron 
in water. 


On his own Philosophy. By Sir Isaac NEirroy. 

The philosophy which Mr. Newton, in his Principles and 
Optics, has pursued, is experimental ; and it is not the bu- 
siness of experimental philosophy to teach the causes of things, 
any further tlian they can bf proved by experiments. We 
are not to fill this philosophy with opinions which cannot be 
proved by phenomena. In this philosophy, hypotheses have 
no placoi unless as conjectures or questions proposed to be 
examined by experiments. For this reason, Mr. Newton in 
his Optics distinguished those things which were made certain 
by experiments, fiom those things which remained uncertain, 
and w hich he therefore proposed in the end of his Optics in 
t|ie form of queries. For this reason, in the preface to his 
Principles, when ho had mentioned the motions of the planets, 
comets, moon, and sea, as deduced in this book from gravity,^ 
he added, 1 wish the other phenomena of nature could by 
the same way of reasoning be deduced from mechanical prin- 
ciplt^srfor several things induce me to believe, that all these 
filings may depend upon certain forces, by which the particles 
of bodies are, by causes still unknown to us, either mutually 
impelled towards each other, and cohere together according 
to cmain regular configurations, .or mutually recede fi*oin 
each other; and for want of knowing these forces philosophers 
have luthbrt£f attempted to no purpose to explain nature.” 
And in the end of this book, in the second emtion, he said, 
that for want of a sufficient number of experiments, he forbore 
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to 4ei^ibo the laws of the actioiis^f the spirit or agent by 
whi^ thifr attraction is performed. And for the same reason 
lie is silent about the cause of gravity, there occurring no ex- 
periments or phenomena bv«wTiich he might prove what Was 
the cause of it. And this he has abundantly declared in his 
PrincipleSi near the beeinning, in these words, 1 do not 
enquire into the physical causes and seats of forces.'* 

And a little after, I indifferently and nromiscuously use 
for each other tlie words attraction, impulse, or any kind of 
propension towards the centre, |>y considering these forces 
not physically but mathematically. Whence 1 would caution 
the reader not to think, that by thci?c words 1 define the spe- 
cies or manner of the action, or the physical cause or reason ; 
or that I truly and physically ascribe forces to centses, which 
arc only mathematicaj poipts, if I should happen to say, Oiat 
uiher tike centres attract^ or that there are central forces^' And 
at the end of his Optics, Here I do not enquire by what 
efficient cause these quulitis's, viz. gravity, tlie magnetic and 
electrical forces, arc produced. Wl]pt 1 call attraqfion may 
possibly be produced by impulse, or in some* other manner un- 
known to us. By attraction, 1 would here be understood to mean 
only in general, a certain hml of force ^ whereby Itodm mutmlly 
tufd toivards eaeh othn\ whaienr cause that quality may he as^ 
cnbtd to. For we must fi» st necessarily^ know by phenomena of 
nature what bodies mutually ilftract (*acti other, and what arc 
the laws and properties of that attraction, before we can pro- 
perly enquire by what cilicicut cause that attraction is pro^ 
duccd.” And a little after he mentions the same attractions' 
as forces which by phenomena appear to have a being in na- 
ture, though their causes be not yet known ; and distinguishes 
them from occult qualities, which are supposed to flow from 
the specific forms of tilings. And in the scholium at the end 
of his Principles, after he had mentioned the properties of 
gravity, he added, “ But the reason of tliesc pro|HTtics of 
gravity 1 could not deduce from ]>henonicna, and I do not 
devise hypotheses. For whatever is not deduced from phe- 
nomena is to be called an hypothesis; and hypotheses, 
whether metaphysical or physied, or of occult or mechanica> 
qualities, liave no place in experimental philosophy. It is 
sufficient that gravity really exists, and acts according to the 
laws I Itove explained, and that it solves all the atetions of 
the celestial bodies wdA of our sea.” And afler afi^is, one 
would wonder that Mr. Newton should he xeflgctad on, for 
not explaining the causes of gravity, and other attraction)^ by 
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hypotl^eses ; as if it were a crime to content himself witl) 
certainties, and let uncertainties alone* 

An Account^ a Journey from Me Port of Oraiava, in the 

Isiand <f Teweriffey to the Top of die Peak in that Island^ in 

Auputy 1715 ; toiM Observatieme^ By Mr* J» Sdsss, 

Between La StaSneha and the top of the Peak there are two 
very lii^h mountains besides the Sugar-loaf, each of which 
mountains is almost half f mile’s walking: on the first of 
them the rubbish is small, and we were apt to slip back as we 
stepped upwards. But tiie uppermost is all composed of hard 
loose rocky great stones, cast together in a very confused 
order. After resting several times, we came to the top 
of the first mountain, where we„ drank every one a little 
wine, and ate a bit of gingerbread 1 nen, being pretty well 
refreshed, we set forwards again to ascend the second 
mountain, which is higiier than the first, but is better to ifak 
on, because of the firn^ness of the rocks. After we had tra* 
veiled for about *half an hour up the second mountain, we 
came within sight of the Sugar-loaf, which before we could 
not see by reason of the interposition of these great hills. 
After we were arrived to the top of this second mountain, we 
came to a way that wfs almost level, but rather ascending ; 
and about a furlong iSrther is ftie foot of the Sugar-loa^ ivhich 
we soon reached Then looking upon our watches, we found it 
jto be just three o’clock. The night was clear whe^e we were 
'and tile moon shone very bright; but below, over the sea, we 
could see the clouds, which looked like a \ alley at a prodi- 
gious depth below us We had a brisk air, the wind being 
S. B by as it was for the most part while we were on our 
journey. 

V/Iiile we sat at the foot of the Sugar-loaf, resting and re- 
freshing ourselves, as before in other places, we saw the 
smoke break out in severid places, which at first looked like 
little clouds, but they soon vanished ; others not long after • 
succeeding them, from t}^^ same or other places. Wa set 
tfbrivaKis to ascend the last and steepest part of our journey, 
viz. the Sug^-loaf, exactly at half past three, and after we 
had res^fSfwice or tlirice, we all arrived there four. 

Thejjlll^ of the top of the Peak is pai^y oval, ftjie longest 
diamePriying N.N.W. and S.S. E., ind is, as near as I cotild 
guei^ ab.014 l^'O yards long; the breadth 'the bther v^ay 
bemy about 110. Within the top of the Peak isu very 
ht^called the Cal|tera> or Kettle, the de^»pest pait of whip , 
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lies at*the south end: it is, I believe»40 yards deep, reckoning 
irom the highest side of the Peak; but it is much shallower 
reckoning from the side opposite to Garachica. The sides of 
this kettle are very steep, !h some places as steep as \he 
descent on tJic outside of the Sugar-loaf. We all went to the 
bottom of this kettle, i^liere a great many very large stones 
He, some of them above six feet in hcigliif. The earth that is 
wi thin-side the kettle being rolled up long and put to a 
candle, will burn like brimstone. Several places withiii-sidc 
tlie to]) of the Peak are burning, as on the outside ; and in 
some places, on turning up the stones, is found very fijie 
brimstone or sulphur sticking to tl?ein. At the holes wliore 
the smoke conies out, there also comes fortii a great heat, so 
hot that one cannot endure one’s hand there long. At the 
N. by E. side, within* the •top, is a cave, where we found a 
dead goat; in which cave soincthncs the true spirit of sulphur 
di.dils, as they say, but' it did not drop wJiilei was there. 

The report is false abodt the difficulty of breathing upon 
the top of this place ; for we breathed b$ well as*if we nad 
been below ; we ate our breakfast diere, aild I was there in 
all for aliout two hours and a quarter. Before the sun rose I 
think the air was as cold as 1 have known it in England, in 
tile sharpest frost I was ever in : 1 could scarcely endui^ my 
gloves off. There was a grpM dew* all the while w'e were 
there till sun-rising, which we could find by the wetness of 
our clothes ; but the sky looked there as clear as jiossible. 
A little after sun-rising we saw the shadow of the Peak on 
thc'sea, reaching over the island of Gomera; and the shadow 
of the upper part, viz. of the Sugar-loaf, we saw imprinted like 
another peak in the* sky itself, which looked very surprising : 
but the air being eloudy bt low us, w’e saw none of the other 
islands, except Grand Canaria and Gomera. 

A short History of the several New Stars that have appeared 
toithin these 150 Years, By Dr Halley, 

Whether it be owing tq the greater diligencq of tl^e 
inoderns, or that in reality no such thing has happencfl for 
many ages past, I will not undertake to determine ; but this 
is certam, that within the space of the last 150 j^rs more 
discoveries have been j^adc of changes among the flked stars 
than in all antiquity before. ^ 

ist Tliat.in the chair of Cassiopeia was fiofteen by Cor- 
nelius Gemma on the 8th of Novemboj^ 1572> who says^ he 
that night considered that pan of heaven in a very serene 

* L 5 • 
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and saw it not : bat tliat the next nieht, November 9.^ 
it appeared with a splendour surpeasiwaO Uie fixed starsyatid 
scarcely less bright than Venus, lats was not seen -by 
Tjfcho Brahe before the 11th 6f the same month,' but from 
thence he assures us that it gradually decreased' and died 
^away, so as in Marcli, 1574| after 16%onthSf to be no longer 
visible ; and at this /lay no signs of it remain. 

Such another star was seen and observed ^the scholars 
of Kepler, to begin to appear on Sept 30., 0.& 1604, which 
was not to be seen the aay> before : but it broke out at once 
with a lustre surpassing that of Jupiter ; and like the former 
it died away^gr^ually, and in much about the same time 
disappeared totallyi there remaining no traces of it in Jan. 
1605-6. • 

But between them, viz. in the year li596, we have thd first 
account of the i^onderful star in collo ceti, seen by David 
Fabricius on the third of August, O. S., as bright as a star of 
the third magnitude, which has been since found to appear 
and disappear p^riodio-Jly ; its period being nearly seven 
revolutions in six years, though it returns not always with 
die same lustre. Nor is it ever totally extinguished, but 
may at all times be seen wtdi a six-foot tube. 

Another new star was first observed b^ Will. Jansonios, 
in the year 1600, ii) pectore^ or ratlier m eductione colli 
cygni, which exceeded not the tiiird magnitude. Iliis having 
continued some years, became at length so small, as to he 
diought by some to disappear entirely : but in the years 
*1657, 1658, and 1659, it again rose to the third magnutt^, 
though soon ailer it decayed by degrees to the fiflli or sixth 
magnitude, and at this day is to be seen as such. 

A fiiYh new star was first seen and observed by Heveltus, in 
the year 1670, on July 15. 0.S., as a star of the third m^itude ; 
but by the beginning of October it was hardly to be percejked 
1^ the naked eye. In April following it was again as bright 
as before, or rather greater than of the third magnitude, yet 
wholly^ disappeared fdiput the mkidle of August* 7!h$ next 
yea^ in March, 1672, it was seen again, but not^execfeding 
Ae^sbfth magnitude : since thei^ it hia been no ^fhrthar 
visiblek 

The ifiwand last, is that discovered by Mr. 6. Kirch* 'in * 
the ysMpifiG, and its permd determined to be of 40#} days; 
and Wn^li it rarely exceeds the fifUi mi^itude» yet it it 
jHamr <Iii sts returns, as we found in ’ the year 1714. 
SineJnen, we have watched, as the abseMCWof'tlie^nmon 
an4 Hr clearness oftweather would permit, to obsmd'fthe 
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finil*fa^nmDgof its q)peaiiutee hi a six-foot tube, arhlch 
bearing a very great aperture discovers most minute Stars. 
And cm June 15* lase» it was first perceived like one of the 
yenr leut telescqpical itaifi : but in the rest of that niondi 
ancf July it graduimly increased, so as to become In August 
visible to the naked ejfe; and so it continued all the montli 
of September. After that it again 4jsd away by degrees, 
ami on the eighth of December at night it was scatcely 
discernible by the tube, and as near as could be guessed 
equal to what it was at its firht appearance on June 15th ; 
so that this year it has been seen in all near six months, 
which is but little less than half fts period : and the middle, 
and, consequently, the greatest brightness, falls about the 
loth of September. • 


An Arcmint of some large Teeth fatelg dag up in the Norik ef 
Ireland* By Mr* FRAsen Nhi ilr. 

Si veral large teeth were lately fiiund ^ithin eiglit miles of 
Bulturbet, at a place called Maghery, in part of the Bishop 
of Kj]]more*8 lands, on digging the foundation fbr a mill near 
tlie side of a small brooi^ that parts the counties of Cavan 
and MonogKan. 

There are in all four teet]}, two ef^a larger and two of a 
smaller sort ; the larger one is the farthest tooth in the under 
jaw ; tlie other is like it, and belongs to the opposite side ; 
the lesser tooth 1 take to be iJia third or fourth tooth from 
and has its fellow : these are all that were found, and one of 
them in a piece of the jaw-bone, which mouldered away as 
soon as taken out of the eardi ; there was part of the skull 
found also of a very large size and thickness, hut as soon 
as exposed to the air, it mouldered away as the jaw had 
done. * 

Some few pieces of other bones were found, but none 
entire ; yet by those bits that were found, .one m^ht guess 
that they were parts of those that were of a larger size. 

Tlie (Mace where this monster lay was about four feet ^der 
ground, with a little rising above the superficies of tBedhtft, 
which was a plain undbr me foot of a hill, and about 30 y^ards 
ftom the brook. The bed on which it lay had ^n kid With 
fern* with that Bortc/ rashes here calkd spritSf^and with 
bushe* intermixed^ and nut-shells. The brancdies of the fern, 
in ereiy ky as we opened them, were vesy dbtkguisbable, 
as were die seeds of the rushes and the tops of boughs^ 

, The two large teeth areef equd wdjght, 2}lb. each ; the 

• . t 6 
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twq small teeth are six ounces each ; but some of them are 
wasted, and some roots that enter the jaw broken off. 

Having examined the foiir teeth, 1 am fully convinced, and 
can on sure grounds affirm, UiUt they must certainly have 
been the four grinding teetli in the lower jaw of an elephant f 
and that the many loose fragments of bones that were found 
with them must hav^ been remains of the same animal. 


Sotne JJicroscoptrfrI Ohservnfions on tJie Substance of a 3felon, 
By M, Leuwenhobk. 

Ha VI NO kept a cut melon four days, I found>several 
of niouldiness on the fleshy or pulpy part of the fruity 
somewhat* green towards the rind ; and of a paler colour 
towards the ^middle of the fruit, fllicse spots grew larger 
every hour for the space of five days ; at which time the 
whole fruit was quite covered over. This surprising 
vegetation made me curious to examine if there was 
any difference between Shose parts iiliich were green 
and the others, besides their colour. The first, being 
seen with the micioscope, appeared to be a fungus, 
whose cap was filled with little seeds, to the number 
of abaut «?00 ; which shed themselves in two minutes 
afler they had been iq Uie glasses. 

The other sort had many grass-like leaves, among which 
appeared some stalks with fruit on their top. Each 
plant might well enough be compared to a sort of 
bull-rush. They had Sieir seed in great quantities, 
which I believe were not longer than three hours 
before they began to vegetate ; and it was about six 
hours more before the plants were wholly perfected: 
for, about seven o’clock one morning, 1 found three 
plants at some distance from any others ; and about four the ' 
same day, 1 could discern above £00 more growing in a clus- 
ter with them, which I supposed were seedling-plants of that 
day. The seed of all ^hese were then ripe and falling. 

When the whole fruit had been thus covered with mould 
ibr bix ^days, this vegetable quality began to abate, and wfl6 

M in tw o days more. Then was the fruit putre- • 
leshy parts now yielded no more than a stinking 
began to have a gentle potion on its surface^" 
d for two days without*any other appearance.^ 
^several small maggots to move in jv ^ 

V for the space of six days ; after ^ 

laid themselves up in their bags. 
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Thus*they remained for two days nrfbre witliout motion, and 
then came forth in the shape of dies. The water at ^ 
that time was all gone, and there remained no more 
of the fruit than the seedsi the vessels which com- 
posed the tunics of the ovaries, the outward rind, and the 
excrement of the maggots ; all which together weighed about 
an ounce. So that there was lost of the first weight of tlie 
fruit when it was cut above 20 ounces. 


21ie Art of Living under Wafer. By Emu Halley. LL.D. 

Sticretary to the Royal SAiety. 

The divers for sponges in the Archipelago help themselves, 
by carrying down sponges dipped in oil in their mouths : but 
considering how small a quantity of air can be supposed to 
be contained in the pores or interstices of a sponge, and hoW 
much that little w'ill be contracted by the pressure of the 
incumbent water, it cannot be believed that a supply obtained 
by this means can long support a divcv : sit)ce by exbcriment 
it is found that a gallon of air, included in a bladder and 
by a pipe, reciprocally inspired and expired by the lungs of 
a man, will become unfit for any further respiration, in little’^ 
more than one minute of time ; and though its elasticity be 
but little altered, yet in passj^g the 4ungs, it loses its vivi- 
fying spirit, and is rendered effete, not unlike the medium 
found in damps, which is present death to those that breatlie 
it ; and which in an instai>t extinguishes the brightest flame/ 
or Uie shining of glowing coals or red-hot iron, if put into it. 

When, therefore, there has been occasion to continue long 
at the bottom, some have contrived double flexible pipes, to 
circulate air down into a cavity inclosing the diver as with 
armour, to bear off this pressure of tlie water, and to give 
leave to his breast to dilate on inspiration : the fresh air 
being forced down by one of the pipes with bellow's or otlier- 
wise, and returning by the other ; not unlike an artery and 
vein. This has indeed been found suffiaient for small depths, 
not exceeding \2 or 15 feet : but when the depth suipasg^, 
tliree faUioms, experience teaches us that this method^ is 
immacticable. 

To remedy those inconveniences, the diving •bell was next 
thought of; in which diver is safely conveyied to any 
reasonable depth, and hiay stay more or less time under 
water according as the bell is of greater ofISks capacity. 
Thk is most conveniently made in form of a truncated cone, 
the smaller basis being closed, and the larger cpen ; and 
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ought to be 80 poised udth iesid^ end so suspendedt tbbt the 
vessel mav sink full of aiff with its greater or open basis 
d<^wnwarusi and as near as may be in a situation parallel to 
the horizon, so as to close vith'the surface of the* water ail 
at once. Under this receptacle the diver sitting;, sinks dowa 
together with the included air to thh depth desired ; and if 
the cavity of the vessel will contain a tun of water, a single 
man may remain in it ‘at least an hour, without much tncon* 
venience, at five or six fitthoms deep. , ^ 

Being engaged in an afiair that required the skill of cmi-> 
tinuing un&r water, 1 found it necessary to obviate these 
difficulties, which attend* the use of the common diving^belh 
by inventing some means to convey air down to it, while 
below; by which not only the included air would be refreshed 
and recruited, but also the water jivhdliy driven out, in what- 
ever depth it was* This I efiected by a contrivance so easy, 
that it may be wondered it should not have been thought 
of sooner, and capable of furnishing air at the bottom of the 
sea in any quantity desired* -The description of my appa* 
ratus IS as follows : — 

The bell I used was of wood, containing about 60 cubic 
feet in its concavity, and was of tlic form of a truncated 
cone, the top diameter three feet, and the bottom five. 
This I coated with lend so h^eavy that it would sink empt;^, 
and I distributed the weight so about its bottom, that it 
would go down only in a perpendicular situation. In the 
*top 1 fixed a strong clear glass, as a window to let in the 
H^t from above ; and likewise a cock to let out the hot 
air that had been breathed ; and below, about a yard upder 
the bell, I placed a stage which hung by three ropes, each 
of wliich was charged with about a hundred weight, to keep 
it steady. This machine I suspended from the mast of a 
sliip, by a sprit, which was sufficiently secured by stays td 
the mast-head, and was directed by braces to cany it over- 
board clear of the ship-side, and to bring it agam within- 
board as occasion required. 

To^supnly air to this bell, when under watc»> I copied a 
cdbpl^ of barrels, of about 66 gallons each, to be cased wilh^ 
leaci, w as to sink empty ; each having a bung-hole hi iti ^ 
lowest part to let in the water, as the air in them condensdd^ 
on their descent ; and to let it ou{ again, when they 
drawn up full from below. And tef a hole in the tn^'part 
offtbesebuHish I fixed a leather trunk or hose, well liquored' 
with bees* wax and oil, and long enough *tQ ffiR btdoir^r 
hiuQ^-hole, being kept down by an appended wdl^htV^^silf 
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xMi trro air in^tht apj^i^r pan <if clia baitcla could not ckctip^^ 
unless tlie lower encis of these hose were first lifted up* 

The atr-barrels being thus prepftred, 1 fitted them wifh 
tfkckle proper to make them ftse and fall nltematelyi after the 
manner^ of two buckets In a well ; which ii*as done with so 
much easc» that two num, with less timn half their strength, 
could perform all the labour required : and in their descent 
they were directed by lines fastened to the umfer edge of 
the bell, which passed through rings placed on both skies of 
the leatiier hose in each barrel ; sb that sliding down by those 
lines, they came readily to the hand of a man, w7io stood on 
the stage on purpose to receive them, and to take up the 
ends of the hose into the bell. Through these hosq, as sOon 
as their ends came above the surface of the water in the 
barrels, all the air that wfis included in the imper fiarts of 
them was blown with great force jinto the bell, while tlic 
water entered at the bung-ltolcs below, and filled them : unit 
as soon as the air of the one barrel had been thus received, 
on a si^al given, that was drawn up *and 4tt the saine time 
the other descended ; and by an alternate succession fbr** 
nished air so qbtek, and in so great plenty, that I myself have 
been One of five who have been together at the bottdm 
in nine or ten fatlioms water, for above an hour and k 
half at a time, ^w^ithout any sort of (Inconsequence; and I 
might have continued tliere as long as 1 pleased, for any 
thmg that appeared to the contrary. Besides, the whole, 
ca\ity of the bell was kept entirely iree from water, so tliat* 
I sat on a bench, which was diametrically placed near 
the bottom, wholly dressed with all my clothes on. I only 
observed, that it was necessary to be let down gradually 
at first, as about 12 feet at a time; and then to stop and 
drive out the water that entered, by receiving tltree or feur 
barrels of fresh air, before I descended further. But being 
arrived at the depm designed, 1 then let out as much of 
tlie hot air, tliat nad been brea tiled, as eadi barrel would 
repjepUh with cool, by means of the edek at the top of the 
beU;*^r 9 dgh,who^ aperture, though very small, tke^^lr« 
would wlktli so much violence, m to make the surface of 
the.sea Voih uud cover it with a white foam* notwithstanding 
thegreat weight of water over us. ^ 

thus I, found could io any thing that was required to be 
dojf^Just under Us ; and tliat, by taking off 
fqr e spaf;© a? wide as circuit of wplf }ay;%e bottom 
(^^.tbejea so fiir dfyf as not to be over-shoes ^ it. i Ana by 
the giaSs.w'indow so much light was frUnsidltted, that" whiU 
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the sea was clear, and especially when the sun shone, 1 could 
see perfectly well to write or read, much more to fasten or 
lay hold on any thing under us, to be taken up. And by 
the return of the air-ban*cls I ofleii sent up orilers, written 
with an iron pen on small plates of lead, directing how to 
move us from place to place a^ occasion required. At other 
times when the w .rter was troubled and thick, it would be 
detrk as ni^ht below ; but in such ca<^e, I have been able to 
keep a candle binning in the bell as long as I pleased, riot- 
withstanding the great exj[Sense of air requisite to maintain 
dame. <. 


Concerning Bfitain having yormerlg been a Peninmku By 
D . Wiu riM MrsGRAVFy B S. 

Supposing Britain to have been a peninsula, Dr. Mus- 
grave ])roposes to examine, 1. Whether an isthmus or neck 
of land could not have been washed or worn away; and, 
2. W’hedier thaf'betw&n Britain and France really was so. 

In respect to the first question, lie observes, 1. That re- 
markable ridge of land, in the strait itself, shows that the 
land there was ibrmerly much higher ; but being continually 
washed away by the tides, for some thousands of years, has 
been reduced to tlie^sWe in which it is at this day; which 
will appear the more probable, if we consider, that it is a con- 
.'jstant and infallible rule, that the more the bottom of the seals 
• worn or w’asiied by its waters, the more level and even it be- 
comes. 2. The steep wliite cliffs, consisting of chalk and flint, 
on the opposite shores of the straits, and answeringto each other 
for six miles on each side, plainly show that they w'cre formerly 
separated by washing away the intermediate earth. 3. The 
sta;fc and condition of that tract of land, called Romney- 
Marsh, agree very well with the supposition of an isthmus ; 
for, while the isthmus remained, it must have been an obstacle 
to the tides ; and, consequently, have caused the overflowing 
of Romney-Marsh, as being a plain low bottom; and that 
« this marsh was formerly sea, appei^s from its strong bulwark. 
ARar the isthmus was broken through, and all obstacles 
removed, the sea retired from Romney-Marsh into its 
channel ; whence what was formerly an estuary is now a 
fertile plain, 2u miles long and eight broad, and yielding very 
good p|K3tu£|jufor cattle* 

Lastiv,. t^upposing that there was fbrmerly an isthmus 
it is very easy to conceive liow wolves^ ^nd other |koxi 9 ,us 
^jimaU, might come into Britain ; whereas on the contrary 
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supposition it will be ridiculous to imagine that they were 
transported thidier in ships, f<w the conservation of their 
species. 

We must not allow that w3 have no hints of this event 
bistoiy i fSe what is plainer than this passage in Vii^ ? 

-i.— . Penitus toto divisos orbe Britannos. 

May we not suppose that the woid divisos may import the 
rending or breaking oiF one thing from another ? And that 
Virgil knew its signihcation veay well> and was well ac- 
quainted with antiquity, and had not forgot himself? On 
these words Servius says, Because Britain was formerly 
joined to the Continent : *' than which nothing can be more 
plain, than that the breakin|f through of this isthmus was 
known to the ancient^ • 

Tlierefore, from the whole tlie Doctor 'concludes, that 
Britain was not originally an island, bbt became such from a pe- 
ninsula ; and that, as is probable, by the concurrence of some 
one or other of the more boisterouib wineV^ with the tides, 
and so breaking through the isthmus. 


An Account of an Experimmt to show that all Places are nU 
equally JuU. By J. T. Desaqvuebs^ M.A, P.R.S. 

We let fall a guinea, and tfvo papers, in an air-pump, fhe 
one placed over, and die other under it, before any air wai 
pumped out : the guinea came to the bottom when die p^ers*; 
w'ere in the ipiddle of the second glass from the top. 'fhen 
having laid a feather on the brass springs close by the guinea, 
we let them loose both together; and the feather was falleri 
only down to the fourth part of the length of the first glass, 
or of the whole distance, when the guinea was got down 
to t»e bottom of the receiver. We then laid two papers tind 
two feathers, one of each under, and the other over the 
guinea between the springs ; and having dravvn out so much 
of ttie air to bring up the mercuiy in the gauge-tube, 
within a quarter of an inch of the greatest height to w^hich it 
bmild be then raised by the pressure of the external itfr, arc* 
caused the bodies to M ml at once ; and though the papers 
came down to the bottom at die same time as the guinea, yet 
the fathers, being much lighter, wanted about three in^es. 
But at Iasi, having laid*the pap^s, feathets, and guinea, as 
before wp pump^ out all the air, and then as 

tim papers, came to theliotioiii of the tecehi^ai the 
aaftte instsnt of time as the guinea 
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' An Account of the Skeleton of a large Animal impressed on 

Siam. By Dr, William Stukely^ F,R,S, 

*At Elston, near Newark iit Nottinghamshire, was dis- 
covered an almost entire skeleton of a large animal,* impressed 
on a very hard blue clay stone ; the same as, and undoubtedly 
came from, the neii^hbouring quarries about Fulbcck, on the 
western cliff of the long tract of hills extending quite through 
the adjacent county of Lincoln It lay, time out of mind, at 
tlie side of a well near the parsonage-house, where it had 
served for a landing-place to those that drew water ; but on 
removal, the under-side exhibited this unusual form. Where 
the remaining part oi* the stone may be, which contained the 
upper pal*t and continuation oMie skeleton, is now utterly un- 
know n. It seems to be that of a crocodile or porpoise. There 
are 1(> vertebrae bf the back and loins, very plain and distinct, 
with their processes and" intermediate cartilages; nine whole 
or partial ribs of the letl-side ; the*os sacrum, the ileum in situ, 
and two«thigh-bopes displaced a little ; the beginnings of the 
tibia and fibula of the right log ; on one corner thc^re seem 
to be the vestigia of a foot with fbur of the five toes, and a 
little way off an entire toe, now lefl perfect in the stone : 
there are no less than 1 1 joints of the tail, and the cartilages 
between them of awhile I’olour distinguishable from the rest. 

About six years since, I Was shown many human bones 
taken from whole skeletons, with British beads, chains, iron 
‘rings, brass bits of bridles, and the like, which were dug up 
in a quarry at Blankney in Lincolnshire; wdiich probably' 
was plain mold when these old bodies of the Britons were 
interred; and since then I saw many human bones and 
armour, with Homan coins, fibulae, dc. found in a stone pit 
in the park at llunstautoii in Norfolk, which were supposed 
to have been buried in the earth after a battle. Whence we 
n»ay judge it a vulgar error, in the ruins of old castles and 
walls to admire the tenacity of the morUir, and to praise our • 
ancestors for an art vrhich w’e suppose now lost ; when doubt- 
less the strength of the cement is owing to length of time ; 
*anRd id future ages the same judgment may be formed of our 
modem buildings. 

From all these instances, I infer the ancient state of these 
cliffs, where this skeleton was found, and shells are daib^ 
found, intimately mixed in the substance of the stone, to 
former!;^ becn^f a softer consistence, capable of adniiw^ 
£ll£iU into its bowels, and immuring them as part of itsiElIf ; 
and thaVe'^rtb which is now manageable by the plough, tnay 
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In time, assume the same density, at least not far 
elow the surface ; for in this very cliff the upper strata are 
still clay, becoming the harder the deeper. « 


Experiments made iditk Mans. VilleUe's Burning Conertve. 
Bg die Bev. Dr. J. Hasris^ and Dr.^. J*. Desaguliers. 
This mirror is a concave, 47 inches wide, and ground to 
a sphere of 76 inches radius ; so that its focus is about 38 
inches distant from the veriest of the glass. The metal, of 
which it is made, is a mixture gf copper, tin, and tin-gluhs, 
and its reflection ' has something of a yellow cast. TJie 
concave surface has scarcely any flaws, and those^very small; 
but the convex side, which is also polished, has* some holes 
in it. # • ^ 

Having held several bodies in.the focus of this mirror, vie 
observed what happened to thtm while exposed to this greut 
heat; and witli a half s*econd pendulum noted the time in 
which any material change happeilbd to4hem. The experi- 
ments were made from 9 till 12 in the morning, as follow : 

No. 1. A red piece of a Roman patera, which began to 
melt in three seconds ^as ready to drop in 100. 2. Another 

black piece melted li four, and was ready to drop in 64 
seconds. 3. Clialk tden out of ah •echinus spatagus filled 
with chalk only fled away in 23 seconds 4. A fossil shell 
calcined in seven scco^ids, and did no more in 64. 5. A piece 
of Pompey’s pillar at Alexandria was vitrified in tlie.bldclc 
part in 50 seconds, and in the white part in 54. 6. Copper 
ore, which had no metal in it visible, vitrified in eight seconds. 
7. Slag, or cinder of the ancient iron-work said to have been 
wrought by the Saxons, was ready to run in 29^ seconds 
Here the glass, growing hot, burned with much less force. 
8. Iron-ore fled at first, but melted in 24 seconds. 6, Tuic 
began to calcine at -10 seconds, and held in the focus 64. 
1(X Calculus humanus in two seconds was .calcined, and only 
dropped off in 60. 11. An anonymous fish's tooth melted in 

32^ seconds. 12. The asbestos seemed condensed a littlc^in 
28 seconds, but it was how something cloudy; Mons. VTllette 
says, that the glass usually calcines it. 13. A golden mar- 
chasite broke in pieces, and began to melt in about 30 
seconds. 14. A silver sixpence md ted in 7^^ seconds. 15. A 
King William's copper halfpenny melted in 20 secohds, and 
ran with a hole in it in 31. 16. A King GlSrge^s haH^nny 
melted in J 6 seconds, and ran in 34. 17. Tin melted in lliree 
fieconds. 18. Cast iron in 16 seconds. 19. Slate melted in 



236 HALLEY*Si ACCOUNT Ot TIIE METEOE Ot 

three seconds, and had a hole in six, 2d> Tirin tile melted 
in four secondsi and had a hole and was vitrified through m 
80.^ o 21. Bone calcined in four seconds, and vitrified in 33 
2SL An emerald was meiied into a substance like a turqudiji 
atone. 23. A diamond, weighing four grains^ lost ^ of Its 
weight. 

* *’ 

An Acrouni of the extraordinary Meteor seen ail over England^ 
on the \9thof March^ 1718-0. By Bdnu Halley^ LL,Dp 
Our very worthy vice-president, Sir Hans Sloane, being 
abroad at that time, happened to have his eyes turned 
towards ft at its first eruption ; of which he gave tlie following 
account : That walking m the streets in London, at about a 
quaiter alter eight, at night, he was surpiised to see a sudden 
great light, far exceeding that of the moon, which shone very 
bright. He turned to the westwaid, where tl^o light was, 
which he apprehended at first to^be artificial fire- works or 
rockets. The first* plac£ he observed it in was about the 
Pleiades northerly, whence it moved after die manner of a 
falling star, but more slowly, in a seeming direct line, de« 
scending a little beyond anU below the stars in Orion*s belt, 
then in the S. W. The long stream appeared to be branched 
about the middle, and tne metrsor in its way turned pear^ 
fashioned or tapering upwards. At die lower end it came al 
last to be larger and spherical, though .it was not so large as. 
the full moon. Its colour was whitish, with a tint of blue, 
of n most vivid dazzling Igstre, wJiich seemed in brightness 
very nearly to resemble, if not surpass, that of the body of the 
sun in a clear day. This brightness obliged him to turn his 
eyes several times from it, as well when it was a stream as 
when it was pear-fashioned and a globe. It seemed to move 
in about half a minute or less, about the length of and to 
go out about as much above the horizon. 'Hieve was left 
behind it, where it had passed, a track of a doudy or fiitni « 
reddish yellow colour, Such as red-liot iron or glowing coals 
have, wlRch continued more than a minute, seemed to sparkle, ^ 
and kept itft' place without falling. This track was inter- 
rupted, dr had a chasm towards its upper end, at about two 
thirds of its length. He did not hear any noise it made i biH 
die place where the globe of light lidd bean contirlae^ fot 
some time<#aftp«.4t was extinct, of tlie*same redflish-yeBuw 
cobur with tlie stream, and at first some Sparks seemed Iji 
issue fnmi it, sucli as come from red-hot iron beaten on 
anvil. 
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\ » i > % * t , 

All the otlier accounti of the phenoniienont in Londoiit 
tigtee y thtt, that the aplendour waa Bttle Inferior to tliat of 
the eun;; that irithin doora die caodlea gave no manner 04 
lkht» and hi die streets noft*onljr all the stars disappeared; but 
the moon, then nine days old^ and hkh near the meridiaHy^ 
the sky being very clear» was so &r efiaoed as to be scarcely 
seen, at least not to east a shade, even where the beams St 
the meteor were intercepted by the houses; so that, for some 
few seconds of time, in all respects it resembled pei^ect day* 

Now the situation of the thr^e cities, London, Oxfprd> and 
Worcester, being nearly on the same W. N. W. point, on which 
the track of the meteor had its latest altitude above the 
horizon, equal to the angle of Its visible way ; if we suppose 
it at London to have been high, and at the same time at 
Worcester to be 65^ high, in the plane of the vertical circle 
nassin^ through Loifdon and Worcester ; supposing, likewise, 
the dimnee oetween them to be 90 geographiem miles, or 
yae degree and a half of ap arch of a great cirde of the earth, 
We shidl, by an easy trigonoiiietrical palculus, find tfie perpen* 
diCular height to have been 64< such miles! 

When it first broke out over Tiverton, its diameter was 
half a degree ; and its horizontal distance being 150 geogra* 
pbical miles from London, and its altitude 60, the hypo&e-* 
nusal, or real distance from tlie eye, will be more than 160 
such miles ; to which radius«rhe sub&fise of half a degree wit 
be above an English mile and a half, being about 2600 yarda 
nearly. After the same manner it is difficult to assign its dps ^ 
velocity, wiiile some make it half, others less than a ouart^/ 
of a minute^ in passing from its first explosion to its last ex* 
titretion : but the distance it moved in that time being about 
3% or 180 geographical miles, we may modestly compote it 
40 have run* above SOO such miles in a minute; which is a 
swiftness wholly incredible^ / • 

Of ipveral accidents that were reported to have attended 
its passage, some were the effect of pure fancy; such as tjbw 
bearing H hiss as it went along, as if it had been very near at 
band : sopne im^ined they felt the whrmth of its bews ; and 
otfiert thought mey were scalded by it But wbat is cq^tain, 
and no way to be dimuted, is the wonderful noise that fbi*» 
lowed ite explosion! All accounts from Devon and i^rawall, 
.and .the neighbouring counliesi are unanimous, that there was 
beard there, as it wera the report of* a very cannon, or 
eatfeer of a bro|^de» at aome distanosi vhgb aas soon fol** 
Jaeed by a tatiung n<dse» as if many small amts bad* been 
llfwiacuoosly disimdqted* was peculiar to thie’semnd 
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Wtt8» timt it was attended ^wit!^ an uncommon tremour of the 
aii% and every where in those counties very sensibly shook 
the glass-windows and doors in the houses, and according to 
some, even the houses themselves^ beyond the usual effect of 
cannon, though near; and Mn Cruwys at Tiverton, on this 
occasion, lost a looking-glass, which being loose in its fimne, 
fell out on the shock, and was broken. We do not yet know 
the extent of this prodigious sound, which was heard, against 
the then easterly wind, in the neighbourhood of London; and 
by the learned Dr. Tabor, v^ho distinctly heard it beyond 
Lenes ill Sussex. 


An Account of some Earperiments to find imo much the Re* 

sistance of the Air retards falling Rodiep By •/. 71 Desa* 

GULIhRS, LL.D.' 

I TOOK twelve balls, six of which were solid leaden globes 
of about two inches diuineier; thVee hollow glass b^ls of 
about five hiches diameter ; and three light pasteboard hollow 
globes of about the same diameter ; and having carried them 
to the upper gallery in the lantern, on the dome of St. Paul’s 
church, I let tliem fall down by two at a time in Uie following 
manner : 

First, a leaden ball and a gla^s ball ; 2dlv, a leaden baU 
and a glass bull ; Sdly, a leaden ball and a glass ball. Then 
I let fall, in the same manner, the three other leaden balls, 
ttath with a pasteboard ball. 

After that, having the leaden and pasteboard balls brought 
up again, 1 repeated the experiment twice more with a leaden 
and pasteboard ball ; then 1 made the experiment twice more 
witli a pasteboard ball alone, to see how long it would be in 
fallitii'. 

On the whole it appeared, that the leaden balls were a very 
little more than 4^ seconds in falling; the two larfbst of 
the glass balls six seconds ; and the pasteboard balls 6^ se- 
conds. , ^ 

The height of the gallery, from whence tlie bodies fell, was \ 
2f 2 feeC shove tlie pavement of the church, then covered 
with boards, on which they fell. 

A pail of water thrown down met with such a resistance 
in falling 272 feet through the air, tha( it was turned into 
drops like rain* * 
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On /Ae Ploffue at ConttanHnoph, By TEmanubl MJ)^ 

I r is proved by historical docufneot89 as well as by daUx^ 
observation, that the plague^ is brought from Egypt to 
.stantinople. Here it is fostered and retained ; and althou^ 
this city is scarcely ev^r free from the seminia of a formef^ 
pestilence, yet a new fumes of contagion is every now and 
then imported. It is for the most part Suppressed by a se- 
vere degree of winter cold. 

llic following are the symptoms ; namely, fever, buboes, 
carbuncles, exanthemata, head-adhe, phrenitis, drowsiness in, 
some, wakefulness in others, anxiety, debility, or great pros-* 
tration of strength, dull or muddy appearance of the eyes, pal« 
pitation of the heart, dryness of the tongue, vomiting, hiccup, 
worms, diarrhoea, bleeding at the nose, bloody urine, spitting 
of blood ; pains of the' sidd, liver, kidneys, nnd other parts, 
To these I add a weariness and soroness of the limbs, shiver- 
ing sometimog followed by heat, but more frequently not ; 
nausea without vomiting, vertigo, trembling of the hands from 
the very beginning of the disorder* (/f tlie^ S3rmptonis there 
is not one which is inseparable from the disorder, not even 
buboes, carbuncles, and exanthemata* In many Instances 
there is no fever. Hence it may be established as a general 
rule, that whenever a disorder is accompanied with buboes, 
carbuncles, &c. we may with certain ty'pronounce it to be the 
])!ague; but that although such symptoms be wanting we 
cannot with certainty pronounce the contraiy. Thus many^ 
who are seized with the plague experience merely a slight * 
shivering, not so much as in a common cold; end ror several 
days none of the characteristic symptoms show themselves, * 
but at lentil they burst forth all at once. Some after taking 
the infection only feel a degree of languor ; tliey are capable 
of walking about, and going through tlicir usual occupatipns 
without inconvenience ; but on tlie tliird or fourth day they 
suddenly drop down, and die on the spot. 

^ In some constitutions the plague nemaius dormant for several 
^oys, and then comes into action. lf*a person who is re- 
covering from the plague commits any great error ^ djet« 
before the fortieth day, and a fresh bubo appears, he dies, ‘’it 
is very unusuid for a person who has been perfectly recnvei^ed 
from ‘An attack of the plague, to have it a second time during 
the same year, A persqn who had lived in an infectea tiouso 
for some months without taking tlie plague, vryB length 
seised with it Old men, for the most part, escape infection ; 
ycing persons, on the contrary, are very liable to take 
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Foreigners are more siweptible of it Jblm t)ie native 
bitants* Of all nations the Armenians are the least liable to 
infection* They eat very little animal fooil, but are much ad** 
dieted to the use of onions^ lerks^ garlick, and wine*^ It U 
not safe to eat pork during the plague* Notliing predisposes 
more to the taking of infection than passions of the mincb and 
particularly grief and fear* Houses which are ke| clean and 
neat are not so readily infected as those tliat are dirty* Ca« 
chectic subjects, and persons labouring under Uie jaunaice and 
various other chronic disorders, either entirely escape in- 
fection, or if they take the pla^e, they have it favourably* 
On tlie contrary, it is particularly fatal to persons of a florid 
complexion and robust constitution* 

In 171 the plague at Constantinople spread with increasing 
prevalency at the end of May, and arrived at its height to* 
wards tlie end of July. A person whom I* employed to make 
observations counted above ninety dead bodies in one day* 
The Etesian winds blew strongly ;afterwardi» the v/ind changed 
to the sputh. The first week amr this change in the wind» 
vis* to tlie south, Itie counted only about forty dead bodies per 
diem ; the second week, about thirty ; the third week, not so 
many as twenty; which last is not more than the ordinary 
number of daily deaths at that time of the year in healthy 
seasons* 


Of the Infinity of the Sphere ^ 
•’ Halley^ LLd 


Stare* By EoMVKJi 


The system of the world, as it is now understood, is tafcei^ 
to occupy the whole abyss of space, and to be as such acU^ly 
infinite ; and the appe&rance of the sphere of fixed stars, still 
discovering smaller and smaller ones, as we apply better 
telescopes, seems to confirm this doctrine. And, indeed, were 
the whole system finite, though never so extended, it would ^ 
Still occupy no part of the infinitum of space, which neces* 
safVy and evidently exisA^ ^ 

I have attentively examined what might be the 

^qu<»noe:of an hypothesis, that die sun being one of the d 

stars, 411 the rest were as &r distant from one another as 
ore f^m us; and by a due calculation 1 find, that there 
not, on that supposition, be more than ISpoints in the surmce 
of a sphere, as far distant firom itsf^centre as they are.flom 
one iino^herA«aud I believe it would be hard to mA bow to 
feAaVie 13 globes of equal magnitude, so as to touch onoji 
fk^ntre; for the 12 angles m the icosaedron are frenOt. 
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anothi^rTe)ry*littIe mem 4i«terit4}iiMifiH»n it« centres that ht, 
the side of 188 triifogtilar base of tba^ solid is very iittle more 
than the 8emt«diiinieter of the dreutnscribed sphere, it being 
to it nearly as 21 to20rao that it is plain dmt somewhat 
more than 12 equal spheres nn^ be posited about a middie 
one ; but the spherical angles or incluMitiDns of the planes of 
these flares being incommensurable with the B6p degrees of 
the cirde, there will be several interstices left, between some 
of the 1%' but not such as to receive in any part the tSth 
sphere.^ ^ 

Hence it is no very improbable conjecture, that the num-» 
her of the fixed stars of the first magnitude is so small, be** 
cause this superior appearance of light arises from their near- 
ness^ tliose that are less showing themselves so small by 
) of their greater distance. Now there are in all only 16 
h\ed stars, in the whoie number of them, that can indisput*- 
ably be accounted of the first magnitude ; of which four are 
ITxtra ZodiaUUm ; vir. Cnpc]la, Arcturus, Lucida Ljrrse, and 
Ludda Aquilac, to the north ; four in tlie way of t^ moon 
and planets, viz. Palilicium, Cor Leonis, ‘^pica, and Cor 
bcofpii ; Aud five to the sonthward, that are seen in Englamh 
viz. the loot and right shoulder of Orion, Sirius, Procyoii, and 
Fomalhaut ; and there are three more that never rise in our 
horizon, viz. Canopus, AcharnAr, and the foot of the Centaur* 
But that they exceed the number IS niay easily be accounted 
for from the different magnitudes that may 1^ in the stars 
themselves ; and perhaps some of them i^iay be much nearer^ 
to one another than they are to us ; this excess of number* 
beiqiif found singly in the signs of Gemini and Cancer* 


Aeeomt ef a Boy ivho lived a coTesiderahle Ttme mthout 
^ t.JPood, By PjTJtfcx BiAiJi, M.B, 

' Titis aceount is of a boy, of 15 years of age, said to Wa 
three years without eating or drinking; during which 
lime he bad several severe fevers, with sometimes the loss of 
^1^ use of his limbs, and one while of his speech* After the 
yOars he gradually recovered tolerable health, exceptijBg > 
ef cme of his Itmbs^ and taking extremely ttttle iW* 


nwr 


nem hlmi ktteitf raited 0a . 

,1 ZSsremh m» Tao^ ^ 

fiosntwx/ iaa8ter'«<^ » wu)A veMl» 

l&iiTSOi.tuM^'n'hivb 
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out of the sea. l>ec.*&k we got under anil at 12,o’dock at 
night, and ^tood from Angras, S.E. The next day at two in 
the afternoon, we made an island, all fire and smoke ; ai^d 
cdutinued our course tUl the afibhes fell on our deck, like hail 
or snow, all night. We bore from it, the fire and smoke rpar- 
ing like thunder, or great guns. At day-break we stoo^ to- 
wards it again: at^l 2 o’clock we had a good observation, two 
leagues soutfi from* it. We sailed round it, and so near, that 
the fire and matter it threw out, had like to have done us 
damage : but a small gale ^at S.£. sprung up, and carried u$ 
clear, to our great joy. The breeze was accompanied with a 
small shower of rain, wlKch caused a great dust to fall on our 
deck. With this breeze we stood away for Terccra. The 
governor informed us that the fire broke out Nov. 20. 1720, 
in the night, and that it was accompanied by an earth- 
quake, which sliatteri'd many houses* in the town of Angra, 
and places adjacent. Prodigious quantities of pumice-stones 
and half-broiled fish were found boating on the for many 
leagues ground the islaqd, and abundance of sea-birds hovering 
about it. 


Observations m the Figures of Sn/cw. By the Bev. Bbnj* 
Lauqwith^ 2>. jo. 

On Jan. 30. 1723^ a little uine in the morning, wea- 
ther cold, wind south-westerly, but not very high, barometer 
above 30 inches, 1 saw that pretty phenomenon of the star^ 
* like snow, and though on comparing my observations afrei ‘ 
wards with those of Descartes, Dr. Grew, and Mr. Morton, I 
find I have but little to add on frie subject ; yet^ as 1 obd^ed 
the progress of nature, in this sort of crystallisation, with a 
great deal of pleasure, 1 hope it will not be disagreeable to you 
to receive an account of it. 



I shall begin with the 
most simple figures A 
aiid B, of which the S . 
ibrmer is a roundj^ih 
pellet of ice; the se- 
edhd,^ a small oblong 
body, wjth parallel sides, 
which is often as fine as a hi 



lir. Of this latter kind the Hakes 


of snow clnefly consist ; and thou^ tiiey look white to the eye, 
yet when viewed with a small magnifier of a microscope, they 
appear ^ike many transparent needles of ice thrown toge- 
ther, without any order. 
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Hie next fimre is v, in which thS pellet has shot out six 
of those small bodies of equal length, and set at equal angles ; 
of this kind I savr a consider^le number. 

Th& next step m the crystallisation is n, in which those 
bodies arc Jengtnened^^d have shot out a great many more 
from their sides, at eqSil angles, but unequal lengths, growing 
continually shorter and shorter, till they terminate in a point. 
1 measured some of these, and found tliem to be aboiu one 
quarter of an inch in breadth. I saw but very few Of them in 
perfection, for the collateral shools were so exquisitely fine, as 
to be liable to be broken in their fajl, or confounded together 
by the least degree of heat. 

Of the next kind, e, 1 saw a very gacat number, which be- 
ing examined .Iw the microscope, plainly appeafed to be 
nothing but the formes* in disorder. Tlie edges of these were, 
in general, very irregular, but some of them happened to be 
so Tndente<^.js to look like the jagged leaves of plants. 

The rtexuShd, p, had 12q;>oints regularly disposed, and pro- 
bably might consist of two of the former so joined together, as 
to cut their angles equally. 

I saw but very few figures of 12 points, and those mostly 
iniper%:t in one respect or other. 


Experimenta concerning the Dijgi ees of^Ueat of boiling Liquors, 
By M. Fahreniirit, 


M. Fahrfnheit finding, in the history of the Royals 
Academy of Sciences, that M. Amontons had, by means of a* 
tiiermometcr of his own invention, discovered that water 
boils with a fixed degree of heat, was very desirous of makinj^ 
such another thermometer, to view witn his own eyes this 
curious phenomenon of nature, and be convinced of the truth 
of the experiment. 

Having made such a thermometer, tlie event answered bis 
expectation. The issue of the experiments is exhibited in 
the following table : the first colunm shows the several liquors 
used, the second the degree of heat oeach liquor acquired 


by boiling. 


Liquors. 


dfigreen of * 
^ heat oequired by 
boiling. 


Spirits of wine - 176 

Rain water . • - 413 


Spirit of nitre • - . - •*-'24*2 • * 

Lixivium of pot-ash - - 24*0 

Oil of vitriol - . - 546 


1*2 
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Volatile oils begin tu {>( il witka low degree of beat; but 
their heat continual!)? increases by boiling ; the reason of 
whjch may probably be this, viz, that the more volatile 
particles fly off, while the rcsinotHs ones remain behind. * 

But fixed oils require so great a de^ee of heat, that the 
merdury in the thermometer begins to boil at the same time 
witii them ; and her.ce their degree of heat can scarcely be 
found with certainty in the inaiiner above mentioned. 

Eacperimmts and Observations on the Freezing of Water in 
Vactio. By MlFAJiUEmniT*- 

March % 1721, he exposed to the cold a glass ball, 
about an inch in diameter, exhausted of airland filled with 
rain-water almost half full ; the tei.iperatiire of the air in the 
tlieimonioter was'^marked at 15 degrees. In an hour after, 
he found the water still ^uid in the bail. He Jhen left the 
ball exposed all night in the opener, and next day, viz. the 
third of March, at 5 o'clock in the morning, he found the 
water still •fluid, and tlie thermometer at tiie some degree; 
the cause of which unexpected phenomenon he attributed to 
the absence of the air. To discover the truth of this con- 
jecture, he broke tlie extremi^ of the tube, that the^ 
exhausted ball might le agaia filled with air; on which ilUt* 
whole mass of water was suddenly mixed with very tldn 
lamellss of ice. lie broke the ball, and putting some of the 
sCe into some water in a glass cup, he observed it floated. 

A little time after, be observed all the water mixed with 
icy^ lamellse ; yet the greatest part of the water still continued 
fluid between the interstices ; the thermometer, put into this 
mixture, stood at 32 degrees. On repeating the experiment 
with two other balls, and after preparing them in the manner 
above mentioned, he exposed them for an hour in the opep . 
air, die thermometer being then at 20 degreei ; an hour after, 
be found the water still fluid in both the balls, but after the 
exhausted ball was again filled with air, the water, as in tlie 
former experiment, was very soon mixed with icy lamelbe ; 
and** thg^l^roduction was so ij^tantaneous, that it coidd 
bardly^P>bserved with the eye. Before he broke One'df 
the MW he separated tlie water in the said cup ftoth 
icy on which be broke the ball, and threw ihib iM 

into^ter; the ice. it is true, floate'd on the watlr, but bb 
in )4Uu.,exi)er{Sd the production of the lamellw in die cun.^ 
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ComFnmg Ae Difference in the Ueiphi ff a Summ Bocfyf 
betwem^ Morning and Nighi» Dy the Mev^ Mr, Wause* 


Mr. Wasse having me&ured a great many sedentary 
people and day-labou^rs, of all ages and 8liapes> found the 
difference in their he^it between the morning and night to 
be near an inch. He ti led himself wheii sitting, and found 
it in like manner ; particularly, August 21. 1723, he sat down, 
at 1 1 in the morning, and fixed an iron pin so as to touch it, 
and that but barely. Aflerwards fatiguing himself for half 
an hour with a garden ^roller, the consequence was, that at 
30“* he could not reach the nail sitting, by about of 
an inch. At two the same day he wanted near ^ of an inch. 
On the 21st, at 6‘* 30'” in the morn mg, he touchell the nail 
fully ; and afi:er the* above-men tioiicd exercise for only a 
quarter of an hour, at 7'* 1 1“* he Yell short fthnost as much rs 
before. Qg the 27th, having sat up late with some friends, 
he was faini^nd felt lilmself heavy on the ground, and with* 
out any spring, and at nine next merning* he did not reach 
the nail, though he had used no exercise. He rode out, 
but could not reach it that day. On the 2bth he rode about 
four miles ; and whereiis at six that morning he reached the 
nail, he had lost ft of an inch by tight. Sept 19th he came 
from Oxford a little tired, and^ next morning at eight wanted 
one half of an inch. Afler studying closely, though he 
never stirred from the writing-desk, yet in five or six hours 
he lost near an luwh. All the difference between labourenL* 


and sedentary people is, that the former are longer in losing 
their morning height, and sink rather less in tlie whole than 


the latter. When the height is lost, it can be regained by 
t:est tlmt day, or by the use of tlie cqld bath 

The alteration in the human stati.re, it seems, proceeds 
from the yielding of the cartilages bct\\cen tlie vertehrd?, to 
the weight of the body in an erect posture. 


T&e Sp t i/fC Gravities of saeral Bodfes. By JIf. 

HSJT, B.S,S. 


Gojld • 190St 

Mercury * 13575 

Lead • 11350 

Silver * 10481 

Swedish copper 8834 

Japanese copper 8799 

iron - 7817 


Malacca tin 736 k 

English tin « - 7313 

White mai*casite - 9350 

Hegulus of i^timony 6622 

Brass , - ' . • 8412 

Rock-crystal ^ 2669 

Homogeneous l^rites 2584 
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Sea salt 

2125 

The same 

- 1571 i 

Nitre 

2150 

Good aquafortis 

- 1409 

Alvim 

1738 

Spirit of nitre 

- 1293i 

Very white sugar - 

1606i 

ItAtN-WATER 

- 1000 

Oil of vitriol 

1877i 

Rape-seed oil 

- 913 

LixiVium of pot-ash, 
fully saturated with 
salt 

Alcolioi of wine 

- 826 

1563 

The same, purer 

- 825 


Of the Currents at the Straits 3[oHth, 

Cape Spar tel, and Cape Trafalgar, from the i 

ocean, are known to make the Straits' month ; from whtMicc 
a current, in the middle of tlie channel, wliich is about ii\e 
leagues broad, between the Barbary a^id Spanish land, runs 
at least two miles each hour, as far as Ceuta Point; and 
there the two coasts opening about 18 leagueh^distant fn ui 
each other, the current does not ran above one^nnle on i ir, 
and so continues as fap*as Cape de Cat, which is 70 leaf Jes 
up the Mediterranean. 

It is very remarkable, that, in the year 1712, Mons Dn 
UAigle, that fortunate and generous commander of the pri- 
vateer called the Phoenix of Marseilles, giving chase, neai 
Ceuta Point, to a Du.^cih ship ];)ound for Holland, he came up 
wdth her in the middle of the gut, bcftween Tarifhi and Tangiti, 
and there gave her one broadside, which directly sunk her, all 
’tiler men being saved by Mons.Du L'Aigle; and a few days after, 
the sunk ship, with her cargo of brandy and oil, arose on the 
shore near Tangier, which is at least four leagues to the west- 
ward of the place where she sunk, and directly against the 
strength of the current ; which has persuaded many men that 
there is a re-currency in the deep water, in the middle of the 
gut, tliat sets outwards to the grand ocean, which this acci- 
dent very much demonstrates ; and, possibly, a great part of 
the water, which runs into the Straits, returns that and 
along the two coasts^ before mentioned ; otherwise tins ship 
^must of course have been driven towards Ceuta, and so 
‘upVards. 

The idlbr in the ^t must be very deep, several of the 
comiiogMM of our ships of war having attempted to sound it 
with m^ngest lines tiiey could contrive, but could never 
fiud^jir bottom. 



OF IIIB NATURAL HISTORY OF WHAJLKS. 

An Essay on the Natural History ^ Whales. By the Hon*^ 
Paul Dudley.- 

The right or whalebone inhale is a large fish, measuring 
GO or 70 feet in length, and very bulky, having no scales, but 
a soft fine smooth ski))N no fins, but only one on each side, 
Iroin five feet to eight feet long, which they are not observed 
to use, but only in turning them>clves, unless while youftg, 
and tarried by the dam on the fiukes ol‘ their tails ; when wiui 
tlu.se fins they clasp about her e:j^treinity, and so hold them- 
‘s on, I'he eye of a whale is about the size of an ox’s 
( and situated in the hinder partA)f the head on each side, 
in l 'wheic the whale is broadest; for his head tapers away 
hM ’iird from his eyes, and his body tapers away backward; 
In-- 0 } es are more than half way his depth, or nearest his 
*1 ul( r part ; just uiidef his eyes are his two^fins before rnen- 
jitd : he < allies his tail horizoRtully, and with tliat he 
'-Cl ' hinisiCAiilong. , 

I ho SCI ag- whale is near akin to ^he finback; but instead 
f a tin on his back, the ridge of the hinder part of his back 
s ,sc ragged with half a dozen knobs ; he is nearest the right 
w h lie in figure and for (piantity of oil ; his bone is white, but 
M 'll not split. 

d’lu' finback-whale is distinguishable from the right whale 
haiiDj* a large fin on his liaNi^k, from 2^ to four feet long. 
Ill' has also two side fins, as the whalebone-whale, but much 
In .-iei, measuring six or seven feet. This fish is somewhat 
lonati than the other, but not so bulky; much swifter and * 
' j > l\jriou8 wlien struck, and held with great difficulty : 

'sl is not near so much as that of the right whale, and the 
lione of little profit, being short and knobby. The belly of 
tins wdiale is white. 

The bunch or humpback whale is distinguished fi'om*the 
right whale by having a bunch in the place of the fin in the 
finback. This bunch is as large as a man’s head, and a foot 
liigh, shaped like a plug pointing backwards. The bone of 
this wdiale is worth but little, though Somewhat better than 
tiu finback’s^ Ills fins are sometimes 18 feet long, and v|fvy* 
white ‘ his oil much as that of the finback. Both tlie finbacks 
and humpbacks are shaped in reeves lengthwise, from head 
to tail, on their bellies and their sides, as far as their fins^ 
which are about half waj up their sides. 

^ 'Hu* spermacetl-whalc is a fish much of the samo dimen- 
sion with the other, but of a greyish colour ; whereas the 
otliers arc black ; he has a bunch on his back like the hump- 

• M 4 



US OF the VATURAt niSTORY OF WIIALI^S. 

back, bat then he is dtstlnguished by tiot^avm^ atuy^hiJU 
bone in the mouth; instead^ urhtch, there are rOM of fihc 
ivory teeth in each jtuv, about five or &ix inches lond. ^ Ihey 
are'^a more gentle fish than 1^"le other whdes^* ana seldom, 
fight with their tails* The sparmaak^^-oil, so calledidies in a 
|geat trunk about four or fi\e feet ^<^p, an^ 10 or 12 feet 
long, near the whole depth, breadth, and letigdi of the head, 
it% disposed in several membranous cells, and covered not 
with a bone, bat a thick gristly substance |>elow the sl&i*. 

Their care of their young is very remarkable t they not 
only cany them on their tails, and suckle them* but often 
rise aith them for the beWfit of the air ; dhd however they 
may be chased or wounded by the cruelty of man, yet at long 
as they have sense, and perceive life in their young, they will 
nevt r leave them, nor will they tf/en strike with^ their tail ; 
and if, in their rtuming, the young one loses Tts hold and 
drops off, the dam cortles about, and passii^ underneathj» 
takes it on agaui. Whales are very greganomt oeing some* 
times found 100 in a spuli, and are great travellers. In the 
fall of the year, the riglit or iv4ialcbone whales go westward, 
and in the spring eastward But the several kinds of whales 
do not mix with cadi otlicr, but each sort by themselves. 

Their w^ay of breathing is by twd spout-holes in the top of 
the head. The spern^aceti has but one, and that the left 
side of the head. Once in a 'quarter of an hour, when not 
disturbed, they are obscivcd to rise and blow, spouting out 
^ water and air, and to draw in fresh air; but when pursued 
*tbey will sometimes keep under water half an hour or more; 
||iou§h when a cow has her calf on her tail, she rises much 
oftencr, for the young one to breathe, without breathing 
lierself. 

The fish that prey upon the whales, and often kill the 
young ones, are by the whalemen called killers. Thcse^killers 
are from 20 to flO feet long, and have te^th in both jaws that 
lock into each other, 'fhey have a fin near the middle of their 
back four or five feet long. They go in company by dozens, 
and set upon a young whale, and wdi bait him like so many 
*l>a{|rdogS) some will lay hold of his tail to keep him from 
thr^^b^, while others lay hold of his head, and bite and 
thresh mm, till the poor creature, bem^ thus ^heated, lolU 
out hU tongue, and then some of the iullers catch hold of 
his Hps, and if possible of his tongue ; and after they have" 
ki&f d him, they chiefly fted upon ftie tongue and head ; 
when he begins to putre^ they leave him. 

Ambcigris is found only b the Spermaceti-ivtiales> and Con- 
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^ 

sists of<balls or globUar bodies; of various suses, from 
three to 12 Inches diameter^ ansjt will weigh from a pound^aiid 
a half to 22 poOnds, lying loose a huge oval or bladder, 
of three or four %el: long, aad |wo or three feet deep and 
wide, almost Ih the form ^ an jpxa bladder. * 

Of Moff^iedcal Powers,^ * By M. Mvsche}9Br6bk. ^ 

M. Muschbnbroek irished to try, \l%ether^ loadstofits 
operate on i&ch other ^afUl^^rent distanoies, according to> a. ^ 
certain proportilb. He thought, t^at i£ he took twor magnets, 
and bung on^ of themi)y a thread, at different distances above 
th^other, an^ he tied tl)e end of thb thread So a balance, he 
might weigh the quantity of ^jjp fgree with which the magnets 
wnrad act on each cit||er% wluch succeeded accordingly. 

The following table cootajns th#' experiments made at the 
different distances of inches and lines ; and eorresponding to 
them and columns, with the number of grains which counter- 
poise the fotlP^iKicaJlod attraction at tliese distances : — 

Dibtance. (trains * « ' Distance^ Grains 

Inches. Lines.' of force. * * lines, of fbree. 

12 0 OA"* '4^*...172 

10 0 Oi ‘ 3... 490 

9 0....;. OJ " 2 215 

12...;..70i 1.^. ..250 

8..<^..106 1 290 

6, 131 In the very point ©rcontact or 0... ..34fO 

The following table exhibits the observations he made w|th, , 
another very good sm^l magnet, while tlie lower te£qrei)a wjyi * 
the same as before, and iirnily fixed on a Cable : these 
menu were made in the same manner as the former ^ 

Distance. Grain. JDistance Grains ^ 

Inches. Linn, of force. Lines offorre. 

1 0 23 2.. . 79 

8 90| 1.. .140 

6 38i i.. .186 

4 SOi 0.. .340 

3 62 

But here again occur great irregularities, from which • 
nothing can be concluded :.3us only is surprising, that tnodjjb 
the magnet used in the second experiment was smaller tl&i 
that in the first, yet, in the point of mutual contact it was 
attracted with equid foreps, namely, 340 grains, while in other 
distances the attraction was much less.'" He repeatq^ these 
experiments with other magnets, and particularly with dne 
who^ force was so great, as to afiect a magnetic needle at 





MUSOI. ON MAOMTTC 

the distance of 14 Rhiidand feet. But from aii the experi- 
ments ho could only conclude, thnt there is no ass^nable pro- 
portion between the forces and distances. Me wished to ob* 
serve, whether the force of the^ magnet was the same every 
day, or greater or less in summer than in winter ; but he 
found by several experiments^ tihat tla^f^^brce is lesa in summer 
than in winter. Both poles of the magnet do not act with the 
same force : the north poles are stronger than the south* 
While bo made these experiments with magnets placed at 
diiFeient distances from ea^h other, he interposed very tliick 
pieces of lead, tin, silver, copper, and a pretty large mass of 
mercury, in order to see Whether the magnetic effluvia would 
not be intercepted ; and if not entirely, yet if in some measure 
at least: chut he observed, that whatever bodies he interposed^ 
the magnetic forces were always the same, as if nc «uch 
bodies at all intervened; which he tfiinks, indeed, a Ding 
surpririing, and not to be understood : for we are not t< sup- 
pose that these bodies are so pgrous as to hsNf&'no sol lity ; 
if theretpre they have ^me solid parts, as they ha\e a great 
deal, shall not thise hinder the approach of a foreign fluid, 
or its egress from the magnet, or some of it at least; but ex- 
periments show, that the uiognetic forces are nowise hindered. 
But he takes the strongest argument from the repelling 
forces of magnets, which are much weaker than the attracting 
forces, as appears frdm the experiments below ; so that a 9uia 
must necessarily come from without towards the magnet, 

. .which meeting the othef magnet, impels the one duid towards 
* the other, and which enters the magnet ; and because the 
.,|iuigi)etic attraction* is much stronger than the repulsion, a 
" greater quantity of the fluid enters into the magnet than 
passes out flrom it : whence the magnet must necessarily be 
soon fllled with this fluid, so as to be no longer porous ; nor 
camit be supposed, that this fluid is emitted Sum all parts of 
the magnet, as it were; for the attraction is in every ppi^tsof 
the magnet, but the repulsion is only in the pofes, 

In order to show tnat the magnetic repulsion ik less ^han 
the attraction, the following Isble Contains the expeiiments 
^m^desvith'the last-mentioned magnets:-— 

Diyti&e. Bminsof * XKiitiiiice, OiSissof 

Incbet. Xina. repuhioQ, Unes. lepulhikm, 

11 11 i 

9 0 1 . 1 

b 4 I... •‘v ^ 

*1 0 24 ^ 1 . 

10 24 In tfae^ very point of contact 0.., ..^44 
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^ An Aefipmt of the Strata in Cdltt*Mine$t S^e, By Joint 
SrnAquEYf Beg* F.R.S. 

Mil S. has been under aground, and viewed several coal* 
Tvorks in Scotland and Northumberlattd, and their several 
strata At Widdringi)^ they have four fatlioms of day, then a 
scam of coal, about six inches tliick, not worth working f then 
a uhite freestone; then a hard stone» c^led whin $ theii^two 
fuhoins of clay ; then a white sof^ stone ; and under tliat a 
vein of c lal three feet nine inches thick. This is a sniall coal 
of the same nature^ but not so* good as the Newcastle coat 
which comes to London market./ These veins dip to tlie 
south«eabt, one yard in S20. 

Near Tranent, in East^Lothian, in Scotland, th^ coal dips 
alao to the south-east, in the same proportion ; but at Baldoe, 
in the parish of Canfpsy* three miles from^ylsitli, it dtps to 
the north-east ; and at Madestemu^ near halkirk, to the same 
point, und4 ^ «the same proportion. 

The strain of earths and minerals, at these places, agree 
very nearly : they have, as the grodhd risds or falls* one, two, 
or three iatlioins of clay ; then 1 1 fathoms of slate, or coal* 
dives; one fathom of limestone; under that two fathoms of 
slate, earth, and stone ; and then coal. And all these agree 
in this, that the pits generally need no timber, and have a 
good roof, which is supported by ptUfu-s of coal, which they 
leave in the working. 

At Baldoe, the coal is commonly 45 inches thick ; and all 
along, for some miles eastward tlience, on the sides of the hilb,* 
are crops of coal and limestone ; and the tenants often spit 
up as much as w411 serve them for a winter’s burning, ji&t 
under the surface ; for there wants a market, and it is s.aicdy 
worth working for sale. And to the north-west and noi th^ in 
the drift of the coal m higher ground, and consequentlj; lying 
over it, there appear, in the sides of the hills, seams of spar 
and lead, ftie drift of w Inch is north-c«^t, and lies almost per>*» 
pendiculor ; but what obliquity there !s pitches to the south* 
east * • 

^ At Auchendaugh, six miles cast from Kylsifti* there is el 
ooeX 16 feet thick: this dips one foot in three, imd if not 
pursued, by reason of water ; and, for want of a market^ will 
not pay the cost of draining. 

At Madestone, the tcoai is four feet end a half thidt and 
above three fathoms and a half deep: they land iU on girb' 
h^cksw Near Tranent three different veins are wrought^ the 
undermost is about H fethomi ftoiA the auiface, cmled tlie ^ 
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Splenty cod, four feet ai)^ a half thick ; it is a hard, but not 
large coal; it makes a clear and strong fire ; lies ten fathoms 
under the main coal, which is nine or ten feet thick, and 
comes out very large. Its roof «s of freestone, under which 
Mr, S. walked backward and forward two hours ; but had no 
opportunity to make any other obsorval^ns on the upper vein, 
than that it is about four feet tliick, and neither so hard nor 
large as the other. * ^ 



VTlie engraving represents the strata in a globular projec** 
tion, supposing the mass of the terraqueous globe to consist 
of the foregoing;, or perhaps of 10,000 other different , 
minerals, all originally, while m a soft and fluid state, tending 
towards the centre. It must mechanically, and almost neces* 
sartly follow, by the continual revolution of the crude mass 
from frest to east, like the winding up of a jock, or rolling 
the leaves of a paper-book, that every one of these str^M^ 
though they all reach the centre, must, in some place or other, , 
appear to the day ; m which case there needs no specific ^ , 
^avitation to cause tne lightest to be uppermost, &c. for 
every on% in its turn, in some place of the globe or o Aer, wOl 
be uppenttM||s and were it practicable to sink to the centre 
of the earjBlI the strata, mat are, would be found in every ^ 
part ^ ' 
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Ah Account of the Strata qfJBofft, and of djoma found under 

Ground in Ireland By fAum Kstir, 

Marl i$ found only in tho bottoms of low bogs, where it 
IS sparobcd Ibr with uugres, and found at the depth of seven, 
eighty or nine feet; I^s in ipany places occasions great 
expenep in draining off the water* For the drst three feet 
they meet with a fuzzy sort of earth, calTed moss, proper to 
make turf for fuel ; then a stratum of gravel about half a foot ; 
under which, for about three *feft more, is a more kindly 
nioss* that would make a more excellent fltel ; this is alto* 
gi'ther mixed with timber, but so rotten, that the spade cuts 
it as easily as the earth ; under this, for the depth of three 
iiithcs, are leaves, mostly of oak, that appear fair to* the eye, 
but will not bear a touch. This stratum is sometimes inter* 
rupted with heaps of keed^ that seem to bo broom or furze* 
seed; and in one place there appeared to be goosebeiries and 
currants; in c staler places li\the same stratum they find sea- 
weed, and other things as odd to be at that depths under 
this appears a stratum of blue clay, ot^half a foot thick, fully 
mixed with shells ; this is esteemed good marl, and throa n 
up as such; then appears tlie right marl, commonly two, 
three, or four feet deep, and in some places much deeper, 
which looks like bulled lime, or the lime that tanners throw 
out of their lime-pits, only thaS*it is mac'll mixed with shells, 
being the small periwinkles, called fresh-water wilks ; though 
there are among them abundance of round red periwinkles, 
such as are oflen thrown out on the sea-shore* 

Among this marl, and often at the bottom of it, aredbund 
very great horns, which, for want of another name, are colled 
elk-homs: where they join the head, they are thick and 
round ; and at that joining there grows out a branch of about 
a foot long, that seems to have hung just over the beasfs 
; it grows round above this for about a foot or more ; 
then spreads broad, which ends in branches, long and round, 
turning with a small bend. They have also round shanks 
and other bones of these beasts in Uie satne place. 


On the Controverey among MadiemaUeians^ concerning the 
Proportion of Velocity and Force in Bodies in Motion. 
By the JReu. Dr. Bamv\l Clabke. 

It is contended, that the force of any body in motionss prp- 
portional not to its velocity, but to the square of its velocity. 
Vue absurdity of which notion I shall first make appear, 
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and then show what it^is that has led these gentlenv^n into 
error. 

In the nature of things, it is evident, that every effi^t must 
necessarily be proportionate tosthe cause of that effect; that 
is, to the action of the cause, or the power exerted at the time 
when the eftect is produced. » To su^fpose any effect pfopor- 
tionai to the square or cube of its cause, is to suppose that an 
effect arises partlyVrom its cause, and partly from notiiing. 

In a body m motion, there may be considered, distinctly, 
the quantity of the matter, and tiie velocity of the motion. 
The force arising from the quantity of the matter, as its 
cause, must necessarily ke proportional to the quantity of tho 
matter ; and the force arising from the velocity of the motion, 
as Its cmise, must necessarily be proportional to the velocity 
of tho motion. The whole force, therefore, ari»ing from tliese 
tao causes must necessarily be* projiortional to these two 
causes taken together. t\nd, therefore, in bodies of equal size 
and density, or in one and the, same body,dibn quantity of 
matter continuing alwqys the same, tlie force must necessarily 
be always proportional to the velocity of the motion. If the 
force were as the square of the velocity, all that part of the 
foicO, which nas above the proportion of the velocity, would 
aiise out of nothing. 

Whenever any effect whatever is in a duplicate proportion, 
or as the square o! any cateie, it is aludys either because 
there are two causes acting at the same lime, or that one 
« and the same cause continues to act for a double quantity of 
time. 

The resistance made to a body moving in any fluid medtom 
is in a duplicate proportion to the velocity of its motion ; 
because, in proportion 40 its velocity, it is resisted by a 
greater number of particles in the same time; and agam, in 
proportion to its velocity, it is resifted by the Sfuim pitrfldcs 
singly with a greater force, as being to be moved Out of llgir 
places with greater velocity. 

What 1 have thus demonstrated concerning any forcei oah- 
sidered as tlm cause^ producing an effect, and coneemiiigihe 
time,«> during whicli ilie force operates, is on alt bau4i lac* 
lcnuwM»(^ged to be true concerning velocity^ And, tfaemtee^ 
velocity and force, in this cose, are. one and the same thing. 
So thaLtd alSrm force to be as the square of the velocity/is 
to!iifl|jQ that the force is equal to the square of itself*^ v. 
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ObBfTffaHons ^dS hy a young Gentleman^ who wm Som 
blind, or lost hU Sight so early ^ that he had no Remembrance 
of ever honing seen, and^was couched between IS and 14 
Years of Age. By Mr. WtjuuAH GHSesEtomf, F.R. S. 
This young gentiJcIWn kn%w colours asunder in a good 
light, yet when he saw them after he was couched, the faint 
ideas he had of them before were not suftcient for him to 
know them by afterwards ; and therefore he did not think 
them the same, which he had before known by those names* 
Now scarlet he thought the most beautiful of all colours, and 
of others the most gav were the nM>$t pleasing ; whereas the 
fir&t time he saw black, it ^ve him great uneasiness, yet after 
a little time he was reconciled to it ; but some months after, 
seeing by accident a negro woman, he was struck with great 
horror at the sight. * * « 

When he first saw, he was so far from making any judg- 
ment about ''distances, that thought all objects wliatever 
touched hh eyes, as he expressed ij, as what he felt did his 
skin; and thought no objects so agreeabte as those which 
were smooth and regular, though he could form no judgment 
of their shape, or gpess what it was in any object that was 
pleasing to him. 

He knew not the shape of any thing, nor any one thing 
from another, however difFereht in ^nl^e or magnitude; but 
on being told what things were, whose form he before knew 
from feeling, he would carefully observe, that he might knoiy * 
them again ; but having too many objects to learn at once, he' 
forgot many of them ; and, as he said, at 6r8t he learned to 
know, and i%ain forgot a thousand things in a day. 

One particular only, though it may appear trifling, Mr. C. 
relates: having often forgot which was tlie cat, and which 
the dog, he was ashamed to ask ; but catching the* cat, 
WhicK he knew by feeling, he was observed to look at her 
steadfastly,, and tlien setting her down, said, So, puss ! J shall 
know you another tune. 

He was very timeh surprised,' that those tliinn which he 
had liked best did not appear most agreeable to his eyes^ex** 
peeling those persons would appear most beautiful that he 
loved most, and sudi thmgs to be most agreeable to bis sight 
that were to to his taste. They thought he soaftkn^w what 
pictures represented, <^ythiah were slmwed tp him, but they 
found after>varda they were mistaken : fpr about twe months 
after he was coudie^ he discover4d^ at once, they represehud 
soliji bodies; when to that time he considered^em onl^ 



253 CASE OP ATTAINMENT OF SIC.IIT BY A \OUttt 


as party-floured planee, or surfaces diversified with va- 
riety of paint; but even then he was no less sui'prised* 
expecting the pictures would feel like the thhigs they 
represented) and was amazed when he found those partSy 
which by their light and shadow appeared now round and 
uneven, felt onl^ flat like the rest ; aojik asked which was the 
lying sense, feeling, or seeing ? 

Being shown his fbther s picture in-a locket at his mother’s 
watch, and told what it was, he acknowledged a likeness, but 
was vastly surprised ; asking, how it could be that a lai^e 
face could be expressed in so little room, saying, it should 
have seemed as iiupossiblei to him as to put a busliel of any 
thing into a pint 

At firsts he could bear but very little sight, and the things 
he saw he thought extremely large ; but on seeing things^ 
larger, those first seen he conceived le^, never being able to 
imagine any lines beyond tiie bounds he saw ; the room he Wjss 
in he said he knew to be but part of the hous^iyet he could 
not conceive that the whole house could look larger. Before 
he was couched, he expected little advantage from seeing, 
worth undergoing an operation for, except reading and writ- 
ing ; for he said lie thought he could ha^ no more pleasure 
in walking abroad than he had in the ga^cn, which he could 
do safely and^ readily. And evei\^ blindness, he observed, had 
this advantage, that hto tould go any where in the dark much 
better than those who can see ; and after he had sebn, he did 
not soon lose this quality, nor desire a light to go about the 
'fiouse in the night. 

He said, every new object was a new delight, and the 

E lcasure was so great, that he wanted ways to express it ; 

ut his ^atitude to his operator he could not conceal, never 
seeing him for some time without tears of joy in his eyes, and 
other marks of affection ; and if he did not happen to come at 
any time when he was expected, he would be so grieved, tlu^ 
he-coidd not forbear crying at his disappointment. 

A year aftet first seeing, being carried uppn Epsom Downs, 
and observing a lar^e prospect, he was exceedingly delighted 
with t^and called it a new kind of seeing. And now being. 
lateTy couched of his other eye, he says, that objects at first 
appealed large to this eye, but not so large as they did at 
first to the other ; and looking on the same object with both 
eyes, be thought it looked ^ut twjpe as large as with the 
first couphed* eye only, but not double, that mey could gay 
wajj^ discover. 
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Ah Axtfhsna of J^eph&nf^ and MummM^' TMh and hmi^* 
fnmd under Ormend* Jtig Sir Hahs St 04 Vj^» 
ir is observable^ that amo^ the vast vanety of extiancous^ 
substsmeesy lodged an^ found in several layers of the earth, 
at considerable depths, inhere it^is impossible that they should 
have been bred, there are not So many^productions of the 
earth as of the sea. And agam, among thos^ which must 
have originally belonged to the ea]^, tl>ere are inany more 
remains of vegetables than of land animals. 

It appenrs, however, by tl)e histories of past times, and the' 
accounts of many, both ancient Ulid modem authors, that 
bones, teeth, and sometimes almost whole skeletons of men 
and animals, ha\e been dug up, in all ages of whicK we lm\0 
liistoricB, and almost ip all* parts of the world, of which the 
most remarkable for their unusual size Imvt been also the 
most noticed, Thus, for instance, ib Ireland there have been 
found the hofhs, bones, and almost entire skeletons of a 
very large sort of deer, which is coimnonlyjbelieved^to have 
b^n the moose-deer, an animal of an uncomniop size, some 
of which kind are thought to be still living in some remote 
and unfreouented parts of the continent of America* 

Tbe tuSK of an elephant was taken up, 12 feet deep, flrom 
among sand, or loam, in d^ing f^r ^vel at the end of 
Gra/s Inn Lane. ^ 

An extraordinary elephant’s tooth, one of those wdiich 
grow out of tile upper jaw, and which for their magnitude and/ 
length have by some writers been accounted horns, was lately 


a great measure preserved ; out it is wecomc onttf^itn lying 
in the earth ; anp was broken into three or four pieces trans- 
versely by the diggers in taking it up. One of them is some- 
what above a yard, the other is two 'feet in lengtli \ but. th^^ 
whole tooth must needs have been at least six feet long s the 
thickest part of the larger piece is 16 inches round. The 
too^ lay buried above hve feet deep in the earth. The strata, 
frbm^ the, surface, downwards to the place where Ad tootlr 


c)ay. \ In the upper par! of this stratum the tooth ^as founds 
Tm of an elephant, remarkable for its leinit <ise, «n^ 
for ita being so very entire, was founi under geoond in Si- 
herie. llie like tusks, and otbeir bones of tb« ^phant, are 
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found in sundry parts &f Siberia to a considerable quantity, 
and the tusks and teeth in particular) when lesa corrupted, 
are used all over Russia foF ivo^. Henricus Wilhelmus Lu-i 
dolfus, ill the Appendix to his Russian Grammar, mentions 
them among the minerals of Russiai by the name of Mam^ 
motovoikost, and says, that die Russians believe them to be 
the teeth and boneg of an animal Jiving under ground, larger 
than any one of those above ground. ^ 

Among the hills to tlie north-east of Makofskoi, die mam- 
moths’ tongues and legs nre found ; as they are also par- 
ticularly on the shores of the rivers Jenisei, Trugan, Man- 
gasca, Lena, and near Jakntskoi, to as far as the fl*ozen sea* 
The old Sibeiian Russians affirm, that the mammoth is very 
like the elephant, with this only difference, that the teeth of 
the tbrmer are firmer, and not straight as those of the 
latter. They also are of opinion, tliat there were elephants 
in this country wlien tliis^cliniate was warmer : but that after 
tlic deluge, the air, which was before warm, was changed to cold, 
and thaf these bqpes have lain frozen in the earth ever since, 
and so are preserved from jiutrefaction, till they thaw and come 
to light. These animals must be of necessity very large, though 
a great many lesser teeth are found. But no person ever saw 
one of these beasts alive, or can give any account of its sltape* 
Lawrence Lang, ip ^he Journal of his Travels to China, 
takes notice of these bones, *&s being found about the river 
Jenisei, and towards Mangasea, along the banks, and in the^ 
%4iollows occasioned by the fall of the earth, lie calls them 
tnamau* bones, and inforina us that some of the inhabitants are 
of opinion, that they are the bones of the Behemoth, men- 
tioned in i^e 40th chapter of Job. The same author affirms, 
from the report, as he says, of credible people, that tliere 
have been sometimes found horns, jaw-bones, and ribs, with 
fresh flesh and blood sticking to them. The same is con- 
« firmed by John Bernard Muller, in his account of the Ostiocks; 
who adds, that the horns in particular have been found some* 
times all bloody at the broken end, which is generally hollow, 
and filled with a matfer like concreted blood; that they find, 
^together with these teeth, or horns, as he calls them, the 
skull and jaw-bones, with the grinders still fixed in them, all 
of a monstrous size ; and that he himself, with gome of hia 
friends, Imis seen a grinder weighing more than 24 lb« 

The accounts hitherto given of fiiese maman-bones and 
tee^, or at least their mo^t essential parts, are copfirmed by a' 
letter of Basilius Tatischow, director-|jpeneral of me mines ip 
Siberia, where he mentions tlie following pieces he liad in hia 
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own possession : a larse horn, as he dills it, or tooth, weighing 
18.^ pounds, which he had the honour to present to his 
Czarish majesty, and is now kept 4n the Czar’s collection of 
curiosities at Petersbursh $ another large horn, which he pre« 
sented to the Imperi^ Academy at Petersburgh ; anoth^T 
still larger than either oPthese two, which he caused to be cut, 
and carved himself several things firom it, the ivory beii^ very 
good ; part of the skull, corrupted by having lain in tlie 
ground, and so large, that it seemed to him to be of the same 
size with the skull of a great elephant ; the forehead, in par- 
ticular, was very thick, and had an excrescence on each side, 
where the horns are usually fixed. ^ 

In Sir Hans Sloane’s collection is one of the grinders of 
an elephant, which was likewise found in Northamptonshire. 
The above tooth was lpdge4 ut almost 12 feet depth in earth. 
Above it were jthe follow ing strata: 1. top eartli, a 
blackish, clayey soil, about 16 inch(^s. 2. Sandy clay inter*** 
mixed with pemles, five feet. 3. A blackish sand, with small 
white stones in it, one foot 4. ^ loan^y, softei^ sort of 
gravel, one toot. 5. A sharper giavel, about two feet The 
tooth was found a foot and a half deep in this stratum of 
gravel. Below this fifth stratum there was a blue clay. 

In hw collection of quadrupeds and their parts is part of 
an elephant’s skull, wlilcn was found iajGlouccster after the 
year 1630, witli some large V'etli, some five, others seven 
inches in compass. 


Ohervaiians towards composing a Natural History of Mims 
and Metals^ By Dr. Ntcmt.Ls^ 

Of all the substances concurring to form the 'terrestrial 
globe, Iron probably bears the greatest share ; as it not only 
abounds in most kinds of stone, showing itself in varietie’k m 
crocus, all which gain a more intense colour by fire ; but also 
enters greatly into the composition of common clay ; as may 
be judged firom the similitude of colour between clay and dry 
irorr'^ores from the easy vitrification of day i firom the resem ^ 
blance between clay so vitrified and the clinkers Of hoK; from* 
its deep red colour after caMnation ; and, lastly, from its 
yieding pure iron,, by being burned with oil. 

When most pure, the^re is found under three dilfbrent ap- 
pearancesl 11 A rich dry ore, whose sempings exaefiy re- 
semble ait' cdkohol martisi: this kind of iron ore Aas 
nearly the colour of common clay. 2* A rich iron ore, with 
jpart' of die wall of tbe load formed 0 concretion of yellow 
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crystal's* In*this stone^the iron radiates from points jfbrmbg 
segments of sptiercs, and where these spheres' leave any hi* 
teritices is found a crocii# or ochre. A stone of iroa ef 
. tlie kind used l^r buinishing ptate ; it is of the species Of tbe 
hmmatttes. Botli these labt stones scrape intp a deep croOua. , 
And flrom the second instance we 'may co^ecturc» that IhOt 
yellow colour in crystals arises from a crocSBI'' entangled with 
the Stony salts. ' 

The metallic substance found in Cornwall, and from which 
these islands arc supposed to take their name, is XiK* ft is 
never found but as an ore ; whereas gold is never found but 
as a metal, at least its bre is unknown, and all other metals 
are found sometimes as a metal, and sometimes as an ore. 
Tin alw&ys shoots into crystals, which are of different mag* 
nitudes, from two ounces in a •single crystal, to such as 
escape our sigh\ Those crystals are for tlie most part in- 
torspered in loads of oAier substances. As, 1. Tin crystals 
interspersed in a load of a kind of clay, in whlbh is observable 
a considerable quantitynof red ochre. 2. A kind of hard iron 
stone, in wliicli are very small crystals of tin. S. Some- 
what larger crystals, interspersed in k dry red ochre. 4. Tin 
crystals, interspersed with spar stone and a sort of marl. 
5* Larger crystals, interspersed in a kind of clay and red 
oehre. When 100 ^sacks of^the load, each containing more 
than a Winchester bushel, yield one gallon of clean ore, the 
load is esteemed very well worth working. Sometimes ^ese 
*cfj^stals arc’ so collected into one mass as to form loads of 
pure tin ore, and so large as to yield to the value of lOOl. 
every 24 hours. * 

The crystals seem to be the heaviest bodies the earth pro- 
duces, except quicksilver and real metals. Their specific 
gravity is to water, as 904 to 10; to rock crystal in watetf 
us 904 to 26 ; to diamond, as 904 ^ ^ malleable 

tin, as found by treated trials, as 904 to 78 ; from whence 
appears the possibility of wliat some miners affirm, vis. that' 
a cubic inch of some tin ores will yield more than a ctAte 
inch of metal. ' ^4 

-»As w '' 

A neiff App(xreni MoUm disewered m the Fixed StedSfy ifr 
Cause assigned; the Vdocitg and Equable MoUen of Jdght 
deduced* By the Rev. Jaxss iinhasiUBH. 

Mr. ‘M otYNFOx's apparatus was completed, ahd fitted 
observing, about the end of November, 17/5> and on EKf* 
cember 8. follo\(ing, the bright star in the head of llVaed,* 
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morked 7 bjr Bayer, waA Ibr the firk time observed, lur it 
pasted near th# aenith, and its situation carefully taken 
with the instrument, llie like oBatrvations were made on 
tl^e dtb, nth, and days V the same month, and there 
appearing no materiat difference in the place of the star, a 
^ further repetition of tljtem at tlas season seemed needless, it 
being a part oj^e year when no sensible alteration of p£h 
lallax in this star could soon be expected It was chiefly 
therefore curiosity time tempted Mr Br^ey, being then at 
Kew, where the instrument was fixed, to in>are for observing 
the star on Dec. 17., when having ac^usted the Instrument as 
usual, be perceived that it passed a httle moie southerly this 
day than when it was observed before. This sensible alter- 
ation the more surprised them, os it was the contrary way 
from what it would have ^been, liad it proceeded from an 
annual parallax of the^star; about the beginning of Marcli, 
1726, the star was found to be 20^^ ‘'more southerly than at 
tlie time of the^rst observation. It now, indeed, seemed to 
have arrived at its utmost limit southward, because in^seveia] 
tiials made about this tune, no sensible difference was ob- 
served in its situation. By the middle of April it appeared to 
be returning back again towards the not tli ; and about tlie 
beginning of Juno it })asstd at the same distance fVom the 
zenitli as it had done in December, ijfhen it was first ob- 
served. » 

A nutation of the earth's axis was one of the first things 
that offered itself on this occasion; but it was soon found to 
be insufficient ; for though it might have accounted for the 
change of declination in 7 Draconis, yet it would not at the 
same tame agree with the phenomena in other stars ; parti- 
cularly in a small one almost opposite in right aseension to 7 
Driiconis^ at about the same distance from the north pole ot 
the equator ; for, though this star seemed to move the same 
way, as a nutation of the earth's axis would have made it, yet 
clmgjiiig its ^clination bpt about half as much as 7 Dra^ia 
in tjke same time, as appeared on comparing the obsen^ons, 
pf J^oth made on the same days, at different seasons of the 
ye^k this plainly proved Uwt the apparent motinn of * 
8tajlA|^ not occasioned by a real nutation, since if that bad 
bee9|W cause, die alteration in both stars would have been 
neais^ iSquah 

When the year waa cimpleteci, he began to exmniaa and 
catoyre Ipr obaemti9B«;.lni4 bams 
hiMM^u tn the ettnaraia^ ef the imaDfmeiMii^j^e tim 

to ftnq oui t|i% cauap them, m wwiidrftaay. 
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convinced, that the ap^ent motion of tlie stars uFas not 
owing to a nutation or the earth’s axis. The next tiling that 
offered itself was an alteratioh in the direction of the plumb- 
line, with which the instrumcaii was constantly rectified; but 
this, upon trial, proved insufficient, ^e then considered what 
refraction might do; but here also' nothing satisfactory oc* 
curred. At lastrhe conjectured, that all^the phenomena 
hitlicrto mentioned, proceeded from tlie progreBsive motion 
of light and the annwd motion in its orbit. For he 

perceived that, if4[|ht waCi propagated in time, the apparent 
place of a fixed object would not be the same when the eye 
18 at rest, as when it is Sieving in ai\y other direction, than 
that of the line passing through the eye and object ; and that, 
when thb eye is moving in different directions, the apparent 
place of the object would be diffei;ent.r 

Mr. B. considered this matter in the following manner. 
He imagined C A to be"* a ray of light, falling « 

perpendicularly on the line BDc then if thb A 

eye be Vit rest atiA, the object must appear in /j\ 
the direction A C, whether light be propagated / 1 \ 
in time or in an instant. But if the eye / ; \ 
be moving from B towards A, and light be / \ 

propagated in time, with a velocity that is to / \ 

the velocity of the fiyfi as C,A to BA; then / \ 

light moving from C to A, while the eye moves / \ 

from B to A, that particle of it, by which the / \ 

’ object will be discerned, when the eye in its / \ 

motion comes to A, is at C when the eye is at B. / \ 

Joining the points BC, he supposed the line / \ 

CB to be a tube, inclined to the line BD, in / \ 

the angle DB C, of such a diameter, as to admit / ^ \ 

of but one particle of light ; then it wa« easy / i \ 

to Conceive, that tiie particle of light at C, by D A "" " B 

which the object must be seen when the eye, as it moves 

along, arrives at A, would pass through the tube BC, 
if it is inclined to BD in the angle DBC, and accompanies 
the eye in its motion from B to A ; and that it could note 
cotne^o the eye, placed behind such a tube, if it had any Other 

B tlie line BD. If instead of supposing CB so 
we imagine it to be the axis of a larger; then 
reason, the patticle of light at C could not pass 
axis, unless it is inclined to BD, in the an^e 
ike manner, if the eye moved the contrary 
towards A, with the same vdocity, then the 
inclined in the angle BDC. Although, there- 
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fore, the true or real place of an object ia perpendicular to 
the line in which the eye is moving, yet the visible place will 
not be so, since that must be in Uie direction of the tube ; 
but the difference between {lie true and apparentfilace will 
be, GDcteris paribus, greater or less, according to the different 
proportion between tliC velocity of light and that of the 
eye. So that we could suppose (hat light was propagated 
in an instant, then there would be no difference between the 
real and visible place of an object, though the eye were in 
motion; for in that case, AC being iniihite with respect to 
AB, the angle A CB, the difference between the true and vi^ 
sible place, vanishes. But if liglvt be propagated in time, 
which will readily be allowed by most of the philosophers of 
this age, then it is evident from the foregoing considerations, 
that there will be alv^ays ^ difference between the real and 
visible place of an object, unless the eye is tnoving either di- 
rectly towards or from the object. 'And in all cases, tlie sine 
of the differerbe between «the real and visible place of the 
object will be to the sine of the visible inclinatioil of the 
object to the line in which the eye is moving, as the velocity 
of the eye to the velocity of light. 

It is well known, that Mr. Homer, who first attempted to 
account for an apparent inequality in the times of the eclipses 
of Jupiter’s satellites, by the Jiypotb^^s of the progressive 
motion of light, supposed that it spent about 1 1 minutes of 
time in its passage from the sun to us ; but it has since been 
concluded by others, from the like eclipses, that it is propa^/ 
gated as far in about seven minutes, llie velocity of light, 
therefore, deduced from the foregoing hypothesis, is, as it 
were, a mean between what had at different times been 
determined from tlie eclipses of Jupiter’s satellites. 

These different methods of finding the velocity of light 
thus agreeing in the result, we may reasonably conclude,* not 
only J&t these phenomena are owing to the cUUses to which 
th^ have been ascribed ; but also, that light is pr^agated, in 
the same mediiun, with the same velocity after it has been 
, refiected, as before : for this will be the consequence, if we ^ 
ajlofr tiiat (be light of tlie sun is propagated with the smhe* 
velocity, before it is reflected, as the light of the fixed stars* 
And tikis will scarcely be questioned, if it can be made appear 
that iJie velocity of the light of all the fixed stars is equal, and 
that their light moves, of is propagated, through equal spaces 
in equal tunes, at all distances from them : botli whidh [mints 
appem* to be sufficiently proved fi*om the appamit alteration 
of tlie declination of stars of different lustre $ for that is not 
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beitsibly different in suctt stars as seem near togetb^rr tbmtglt^ 
they appear of very different magnitudes. And whdte\i 2 j^ 
their situations are, if we proceed according to the foregoing 
^3r{)othesjM> the same velocity df liglit is found from lus ob* 
servations of small stars of the fiflii pr sixth, as from l^ose 
of tile second apd thud magnitude, Mvbicb in all probability « 
ore placed at very different distances from us. 

Ine paiallax of tlie fixed atnrs is much smaller than has 
been hitherto supposed by those who have pretended to 
deduce it from their observations. Mr. B. thinks he may 
venture to say, that in either of two stars it does not amount 
lo 2''. He thinks that if ct were he should have perceived 
it in the great number of observations he made, especially of^ 
y Dracodis; which <igrceing with the hypothesis, without al- 
lowing any thing for parallax, nearly as well when the sua 
was in conjunctien with, as in opposition to, this star, it seems 
very probable that its parallax is not so great as one single 
seconds and, consequently, that«.it is above 400,000 limas 
fartlier from us than the sun. " 


Observations made in a Journey to the Peak in Ikrbyshifet 
By Mr, J. Maotyh^ F. /?. 8. 

Tiic Peak in Derbyshire is famous for seven places, t^hich 
our ancestors have deemed wohders : 1. Chatsworth, a mag- 
nificent seat of His Grace the Duke of Devonshire ; % Mani- 
\ tor; d. Elden-hole; 4. The ebbing and flowing well; 5. Bux- 
ton-well ; 6. Peak's hole ; and, 7« Poofs hole. * 

The first being a work, not of nature, but art, doee not 
come within the design of this account. ^ 

Mam-tor is a huge precipice fiicing the east, or south-east, 
which is said to be perpetually shn^ering, and throwing down 
fSoLX stones on a smaller mountain below it ; and yet, neither 
ine one increases, nor the other decreases in sise. ^l^iir 
mountain 1% chiefly composed of a sort of slate-stone, i^lled 
in that country block shale, and great stone. The nature of 
the black shale is suph, that thoi^ it be veiy hard bejfore bk 
exposed to the air, yet it is afterwards v^ eaidk cruftiMail 
to dust * * » ' ^ ^ ^ 

Blden-hole is a huge perpendicular chasm of unknotm * 
depth, Mr. Cotton says, that he sounded 884 yardi^ and^ 
the plummet drew. But he might Easily be deceived utArn 
hia plummet was of a veiy great weight; for otherwise 
wdght of a r^e of tliat length, would be so great, as to make 
d|e landing of the plummet scarcely perteivAle. Be that as 
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it inay/tlie jLlc|Hti is* doubtless* very Jonstderabio ; and iih wa 
have no where in -England so gooil an opportutdty ol* seurcli- 
ing^the bowels ol* the earth ^to so great a deptii* it is extra* 
ordinary no curious pei^on has ever liad the courage to v«*ii* 
lure down. It is said, aideed, that a poor iellow was hired tti 
be let down with a ro|)4^ about* his middle, 200 3 'ard 8 ; and 
that he was drawn up again out of his sen<bes, and died a tew 
da}'s alter. But probably if any intelligent and prudent per* 
hon was to be let down in a proper maehinc^ he Would not 
be much in danger, and his fatigue would be very inconsi- 
derable. 

The ebbing and flowing well is fir from being regular, as 
some have pretended. It is very seldom seen by the ncigh- 
boui*s themselves ; and Mr. M. waited a good wliile at it to 
no purpobQ. « • 

Buxton-well has been esteemcil /i ondcr, on account of 
two springs, oni^ wai*m and the other cold, rising near each 
other. But the wonder is bow lost, both being blended to- 
gether. The spring which is now ifted foiP bathing 'appears 
to be 32^ degrees of one of Mr. Haukbl)ee s thermometers 
wanner than the common spring-watei* there, or 82 of Eah- 
ronheit. The spring-water kept the spirit of wine at 41, the 
Bath water raised it to 80^. 

Peak’s hole and Poole’s holes are twdremarkablc liorizonlal 
openings under mountains, the one near Castlcton, the other 
just by Buxton. The}’ seem to have owed their origin to the^ ^ 
springs which have their current through them. It is easv**' 
to imagine, that when the water had forced its way through 
tlie horizontal Assures of the strata, and had carried the loose 
earth away with it, the loose stones must of course fall down ; 
and that where the strata had few or no fissures, they remained 
entire, and so formed those very irregular arches so mudi 
wondi^ed at in these places ; which seems a more probable 
origin than what others liave hitherto proposed. The three 
rivers, as ttiey are commonly called, in hole, arc only 

some parts of tlie cave deeper tlian the rest, and recoil ing 
all their water from the spring which comes from the/aryier« 
end of the cave. The water which passes through Poofs 
Imlo is impregnated with particles of lime-stone, and so has 
incrusted almost the whole cave in such a manner, that it 
api^ears like one solid rotit. 
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#4^ AiVowU the Imperial Sait Wurks of if" Upper 

Huagctrp^ JBg Ehns^t BiwcKMAUf hi D* v 

860 WAR is a Hungarian word, signiiying in Gemma Aidt- 
burg, com{>osed of so, i. e« salt, and wa, tliat is^ har^i ^or 
town, where the salt-works m*e. £|)hr, a city of ^e county of 
Sadr, is entirely peopled witli officers of the excise, knd miners 
or wood*cutters, and is situated on the summit of a little 
hill- 

We first descended into the works down the well byia 
rope, seated on leathern dogs (as they term it), about 10 
fathoms deep ; after whiih we again descended 100 fathoms, 
by clinging perpendicularly a{^inst the wall and sides of the 
wells ; and having again continued our journey under gi*Qund 
in the salt-work, we then found< ouroelves in the cuts, and 
saw all the alleys cut in^the finest rock-salt ; in tfie nikUt of 
which there were here and there some veins of a dark grey 
fiint* The miners work to cut* this rock-salt, which they 
draw up by a ro|)e, and' put it into a reservoir, where they 
cleanse it with salt-water. They boil it afteiwards with die 
same water, till it becomes of the consistence of crystal, and 
then put it into vessels, which contain about !il 68 Jb. weight 
each. 

As to the vegctabVe*or fossil- salt, it is extremely white and 
transparent; and in such plenty in the salt-works of the 
^county of Mannar, near Transylvania, where there are large 
'^entire mountains of salt, that one might furnish the wbm| 
world for quantity ; as also, because as soon as cut, It groj' 
again anew in a very short time. They break and cut it; f" 
though it appear at first black, yet in pounding it becoH 
extVemely white ; and so it is with that used in Himgaiy, % 
they scRu all the salt of Sdowiir into foreign countries*^ "tbU 
find almost in every inn two stones like to those Used to 
make mustard, between which they pound and break tlmt 
sort of rock-salt; arid one finds also in their stabler Jarge 
pieces of that mineral, wlijch the cattle tick at pleasured ^ 

• ^ut^to return to the salt of Sdowdr, tiierc are i^oigafetim'es in 
the alleys of rotlc-salt, of the most delicdte' biui^ Ibd 
yellow' colours. We observed that, tliat of the first colour, 
exposed to the sun for some days, lost entirely uU 
tim ultra^marlne, and became whit^ as tfie other'l^^lt 
which did not Ram^en to the ydlow, which preseMu; its 
coimifit bat when mmmlcd both tog(^thOr,^tlre sau^ was wMifief 
bhie nbr mft iwdclucCjl a salt ^xminOlV'Whttef 
But HTOt Is^ hiost^ ciifiuuft and rbrnurkabrejii tln^se subfer* 
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raneous fosses are the flowers of salt, whidi grow as tlie 
beard of a goat, with tills difference oniy, that these are much 
whiter, and much finer. One cannot etiOti^h admire these 
Vq^eti^ies, yet one cannot find tliem in all the cots, nor at 
all times, but they appear and grow according to die temper* 
attire of the seasons, which in tliose parts k very whole* 
some, and without anv thing noxious* Tliese sorts ot plumes 
of salt are very brittle ; they melt also in moist places, and 
dissolve into an evaporated oil, but are nevertheless the most 
pure salt, tlie finest, the most acid, the most white, and most 
beautiful ; so that it is not without reason they have given it 
the name of flower of salt* ^ 


Magnxtlcfd Observations and Expenmenis, By Slrvisuio^ 
Savehy^ Asq. of Shdsion. * 

The observations made by Mr Savery are as toilow : 

^ That the twd opposite parts of a loadstone attract most 
vigorously, and are called its polesa The* middle between 
its two poles does not attract at all, and may be called its 
equinoctial ; aud from either pole to the middle, the attract* 
In^orce gr^ually abates. 

That there is no difference, that he could find, between the 
force of strength of attraction ,and tliat, of repulsion in the 
same pole of any loadstone or magnet, unless when a small 
one approaches sc near to a large one as to have its polarity 
t more or less diminished by it. * 

These properties con\ ince him, that there it no such thifi^ 
in nature as magnetical attraction without clarity, which it 
constituted of attraction and repulsion ; and Uiese two powers 
being always equally strong in the same pole of every mag* 
net» he thicks it a plain contradiction, to say this or {hat 
loadstone has a strong attraction, but a weax polarity or 
direction. 

Hiat no interposed body whatever, unless it be ma^tical, 
though the most solid In nature, was ev^r known in the least 
to tK^pede or divtii^t any of the effects of a miupet; but it , 
is always found to attract magnetical bodies iUU as 
fully the sbme distance, as if nothmg at all were he^ 
tw&n. ^ 

That every frustum o^a loadstone Is an entm or perfect 
Iqadstime, having lu itself both poles as the whole atoi^e had ; 
and that the poles ifi each fhiatum have their directian, •as 
near as the figure of it will admit, in tho same mrallel line in 
•vluch they were directed both in it and the whole stone, be* 
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fore it was separated : for the polarity of every fr^ni'hnt ra 
usually, if not always, before they are separate, parallel to 
that of the whole stone, and, (jonsequently, to that of each 
other : and If ever it is found otherwise, Mr, S. thinks that 
loadstone wants of perfection. So that the parts of any majg^ 
net, when cut in two transvA*sely, or per^ndicular to its 
axis, become compfete magnets, having each their poles and 
axis parallel to the whole magnet ; and that, whetlier tiie two 
parts are equal or unequal. And the sum of the weights of 
iron, lifted by the two parts separately, is greater than tlie 
single weight lifted by the whole magnet. 

That all niagnetical attraction (as also repulsion) is mutual ; 
for iron gr steel attracts the loadstone, as that docs iron or 
steel, and they also each other. 

'fhat every loadstone communicdtes®virtue to iron or steel, 
not only by contact, bu\ even by their approach ithin its 
attractive sphere, more or less as nearer to, ojr farther from, 
its body^; and likewise its poles, also according to the shape, 
size, and specific ♦Virtue,^ and figure of the iron or steel, and 
their proportion of magnitude to each other ; and tliat a small 
magnet communicates nearly as much virtue as a large one. 
Soine authors write, that Uie loadstone loses none of its virtue 
by communicating of it to Iron or steel, which Mr. S. doubts 
the ti’uth of, especiaHy^ the -stone is small in proportion to 
the steel, in which case he has known touchcci steel to lose 
^€;onsiclerable virtue. 

‘ That steel is not only more receptive, but more retentive of * 
magnetism, than common iron; and iron or steel hammered 
liard, tlian the same while soft ; but steel hardened by quench- 
ing, than either of them. 

That such iron or steel as has magnetic virtue comniuni- 
catad to it, also communicates it to other iron or steel after 
the same manner as a loadstone does. Which virtue, after 
ever so many communications, is, as to its nature, perfectly 
the same with that of the stone itself, having botli poles, 
and will touch other stc*el, and tliat a compass, well 
• os ftiejoadstone itself, and as vigorous, if proporly used. 

That every loadstone, wiUiin its attractive sphere, has a 
power to keep one piece of iron suspended to another, espe- 
cially if that to which it is suspended is the larger, and their 
ends be bright and clean, where th^ touch each otlier; and 
if the suspended iron is not too heavy, the other will draw it 
up from either pole of the naked loadstone actually touching 
it, and will also keep it suspended, till at a considerable dis- 
tance; but will not draw it off in such mtmncr. from the 
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armouf of tinarined stone> if the armour and iron are bot)i 
of them bright and clean at tlieir contact. Hence it must 
follow, — ‘ ^ 

That an armed loadstone con lift more with either of its 
poles, used singly, than the same can lift naked : that not 
only steel or iron, regularly touched, but also oblong iron void 
of permanent virtue, will perform all tha«wany loadstone can, 
tliough not with the sameMegree of power : for either of them 
will attract, keep one piece of iron suspended to another, and 
communicate some degree of permanent polarity to steel 
H ell hardened, as Mr. S« has experienced, and also to an iron 
wire. ^ 

That, of a soft iron bar void of fixed polarity, as soon as it 
is in an erect position, the higher part from tlie middle up- 
ward becomes a nortlbpola in north, or a soutli pole in south 
magnetic latitude. And, e conti*a, /he low^r part from tlie 
middle downward becomes a soutli pole in nortli, and a north 
pole in south latitude : but*as soon as the bar is inverted, the 
polarity is shifted in it, and in nortlf latitude the end newiy 
placed upward becomes the north pole, though it was a soutli 
one immediately before, and the other end the south pole, 
though it was its north one ju^ft before. The case is the same, 
if such a bar is placed horizontally in or near the magnetical 
meridian i for the end directcd.towarcWke north will constaulr 
be a south pole, and that which is directed toward the south 
a north one ; and as soon as the ends of .the bar are shifted^^ 
the polarity, in respect of the bar, is shifted also, but not in^ 
respect of the earth, for which reason this virtue is cdled 
transient, and is communicated by the earth s central magnet 
in such manner as otlier loadstones are said to do. 

That Sf a bar of iron or steel, not having the Iea>t degree of 
jRxed virtues, be placed in any position, except at op near to 
a right angle with the magnetical line, it will not only for the 
present receive a transient polarity, but if it remain so lotig, 
the said polarity will gradually become fixed or {icmianent, 
more or less, according to the hardness* or softness of (he bar, 
and the time it has remained in that position, and the angle 
its length makes with the magnetiCal line^ and tlie propiR’tion 
of thei^gth to its magnitude, the longest, coeteris paribus, 
usually receiving most virtue ; and sometimes when all these 
advantages concur, the polarity will be sensibly jxennanent in 
n little time, and not require a very long time to beuren^eted 
pretty strong. 

lliat by placing the said bar afterwards te the same position, 
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only with it» ends sliifledf it will gradually lose its gained 
nn^etism, and at length have its pohirity d^ged. 

'fhat tnagnetismnototilymtojpched iron and stedi but also 
in the loadstone itself, is soon destroyed tibre4 ^ * 

That tliough fire destroys fixed magnetism in steel or iron, 
}'ct if they are set to cool in an erect position, or rather in tlie 
direction of the magnctical line, they will gain nuwe or less 
fixed virtue by the time they are Cold ; but especially steel 
heated to a seasoning height, and in that position coolm sud-- 
denly under water. f 

That while a piece of iron of some magnitude is held at 
one pole of a loadstone,^ it will increase the attraction of 
the other pole* thereof^ and enable it to lift somewhat more« 
Tliat if either pole of a magnet, large enough, touch one 
end of an oblong piece of steel, note too Jarge and long for the 
magnet easily to bet on, |t will transmit its own virtue to the 
other end of the steel which is farthest off, and make it a pole 
of its own kind ; while the end that touches* the stone has 
virtue o( the central^ p&lc: but the virtue usually is not s6 
strong in the end which is untouched as in that which is. 

That a needle first equally poised, then touched and put to 
oscillate on its pivots in the mugnetical meridian, will inn6rth 
latitude have its north cnd(f.e. its south pole) depressed until 
it directs to the not tlv-at trading point of the central magnet; 
where, after several oscillations, it will at last rest : and in 
south latitude the south end will be depressed after the same 
^*tnanner. 


An Account of different Sorte of Paper of the Anciente* 

Bp the H<m» Sir John CtBitKy F.R.S* 

Of the several sorts of charta used for writing, thf^ 
most ancient were made of barks of trees, or skins, or were 
such as are called pugillares, Tbe oldest were of the inner 
bark of trees, called liber in Latin, whence a book had the 
name of liber ; but vejy little of this sort is now in being, ex- 
ced the Egyptian papyrus may ^ accounted one species of it« 
papyrus was made^of a plant having many pelliCUdfiE 
tuniems, as Pliny informs us, which were separated^firum hne 
another by a needle, and then glued again together, to give 
them aateshgth and firmness siiAci^t to retain what tn^bf 
be writt^nn them. Alexan^a was the place most ebiinqnt 
for manufacture. There are some firagrants of this sort 
stSlI^tant in libraries, particularly the faniOus manuscript 
/Mark's Gospel at yenice, ^ ^ 
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Therclmrttt membranaccfle Ere ntaJe of the skins of aniinub, 
dressed cither like om ^ovodeethcr) pr modem pardunept^^ 
The first sortwEs commonly used by ^le Jews for writing the 
law of Moses on iti and J^oio the rolling tm of these skins^ 
comes the word Yoluiyen. btit tlie skins which Van'o and 
Piiay say were first maCkle by Eumenes kinghof Pci’^mus, 
were in more common use : howover, Eit^neues, who is re* 
lated by these authors to have made them in opposition to< 
Ptolemy king of E^ypt, who had fbrbidden the exportation of 
the papyrus from his dominions does not seem to be the in* 
ventor of the chartas membranaccm ; since Herodotus, whe 
lived lon^ before his time, informs us, that the lontans and 
other nations used to write on goat and sheep skins. Jose- 
phus also tells us, that the Jews sent tltehr laws written on 
skins in letters of gold to Ptolemy ; by which it seems as if 
the writing on skins was no new thing at that time aniong 
die Jews. 

Xlm use of tfte pugl]lare9»wa3 also very ancient, being men- 
tioned by Homer, and among the laitins by Plautus! They 
were ma^ of all sorts of wood, ivory, and skins, covered over' 
with wax* They were lik«'Wige of several colours, as red, 
yellow, green, saffron, white, and otliers. Being waxed over, 
any thing was easily wriueu on diem by the point of the» 
stylus, and as easily rubbed ou^ and .altered by the jfiat part 
of it. Sometimes those pugiHares were made of gold, silver,, 
brass, or lea J, and then there was a ueccbsity of an iron stylus 
to write or cut the letters on diem. 

The diptychs and triptychs that were covered with wax 
served only for common occurrences ; die other sorts re- 
ceived every thing else that was written on chartas or m^- 
branm, and were sometimes called by the Greeks palimpsestte, 
frpm the rubbing out of the letters on diem. 

The charts? lintese, and bombycinese, which weri^ mafie of 
linen or cotton, were of much later date ; and from thero 
we learned to make the paper now in use of linen rags, ao^ 
invention probably of about uOO years standing* 

Writing was practised on oil tnese cltartss with a reed, and 
afitarwards widi a pen, except on the pugillares. lliese raeds 
grow on «the ban^ of die Kile ; the Greeks alao need reeda 
imported from Persia for the sammputpose. Calami argentei 
arc also mentioned &r waiting. 

letters were formed with Jtqaprs of various colours,^ 
but chiefiv black, thence called atramenturn. |t sesno- 
Umes mnde of the blood of the cutde-fish> s<nn^mes of soot, 
Apelles composed a black of burnt, ivory, which waa called 
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elcplmntinum. They had Ink also from India, of an improved 
i*omposition, as PJiny says. ^ 

Tlie titles of their chapters and sections were written in 
red or purple : hence the titles*of the Uoman laws are called 
nibricffi. Their purpura was an exceedingly bright red,^ or 
crimson, much in vogue with the Ryzantine writers ; which 
was a liquor niadc^f the murex botleci, and its shell very finely 
powdered ; or, as Pliny relates, of the blood of that fish* 
Almost all the ancient emperors wore this colour; their 
names were painted in it on their banners ; and they 
quently wrote with it, and wore it. This colour was often 
the distinction of a Roii'an magistrate, and to put on the 
purple, was the same thing as to assume the government 
Ihe children of the emperors, and such os had a prospect 
of rising to the throne, and their guar<]ians, sometimes wrote 
with green ; gold also was employed for the like purpose. 

- ^ 

Cortjict kites cwrerning Qtars which sometnnes appear and duh- 
appear; and on S^Ui*rn*s Einff» By Peter IdEWta de 
Maupkrtcis. 

The considerntion of the figures which fluids may take, 
according to the different ratio of gravity to the centrifugal 
force, suggested to j^ijvraupqrtuis, tliat probably the planets 
have such forms ; since for {his there is only necessary a 
swifter motion round the axis, or a less density of matter : 
'for, though few planets, that we know of, come sufficiently 
near a spheroidal figure, why may we not admit of other 
forms, either about other suns, or even our own ? these lenli- 
form planets would never be seen by us, either by reason of 
their distance, or because they would be in the plane of the 
ecliptic, or in a plane somewhat inclined to it, to which plane 
tlieif axis of revolution would be perpendicular, or nearly si^; 
for in this situation they could not be aeen from the earth. 

And why might not ,such a variety of forms obtain among 
the fixed stars? especially, since it is very probable that 
they revolve round tneir axis, like our sun. There are, pro- 
ha Wy, dentiform fixed stars in the heavens; and pt^obahly 
they arc surrounded with very eccentric planets or comets, 
which, eince they are note fixed in the plane of the equator, 
when they approach the perihelioi^ disturb the direction of 
the star’s axis ; and then the stari which by reason of its 
situatiofi how disappears, appeared ; or that which appeared 
before, now disappears. And so a reason might be assigned, 
why some stars seem to appear and disappear alternately. 



ON IVTKHMITTINO pP, WATiiR. 


273 


ButJf iikanj^ cprpet with a toil move neai 

powerful j^anet, what will be the consequence? why/ the 
matter emitted tVqm the body of the comet will be attracted 
round die planet; and by the comet*s sending out new mat* 
ter» or a sufficient quantity being already emitted, there w ill 
arise a continual flux of matter found the planet; and though 
the column^ emitted from the comet, may at first be cidicr 
of a cylindrical, donical, or any other form,* yet its centrifugal 
force, with die gravities arising both from the planet and 
from dm effluent matter, will always render it broader and 
thinner; and thus a reason mignt be assigned fbr Saturn's 
ring, the most surprising phenonier^on in nature* 

And while the tail of tae comet would furnish the planet 
with such a ring, the comet itself might probably be attracted 
if at n due distance, and become a new satellite to the planet; 
and thus, probably, sc^eraf comets have furnished out both 
Saturn’s satellites and his ring ; fetr it is not likely that Sa- 
turn's ring is owing to the yffiuvia of one comet, since it pro- 
jeetk a shadow' on his disk ; whereas^he matter of the tails of 
comets is so rare, that the stars mayoe seen to shine through 
it. Saturn’s ring, therefore, seems to consist of the tails of 
several comets, whose matter is become mor^ dense on ac- 
count of his attraction. 

It is evident that a planet may acquire satellites, and yef 
not a ring ; for all comets hdve not i tail ; and if a comet 
without a tail be attracted, it will furnish the planet a satellite 
without a ring. * ^ t 

The great Sir Isaac Newton has concluded, that the vapours* 
of comets are dispersed among the planets ; nay, he re< koned 
this communication necessary, in order to repair the loss of 
liquid matU^r. And Dr* Halley and Mr. Whiston are of 
miiniog that both comets and their tails cause considerable 
Ganges ill the planets, as a variation in their poles, ot* de- 
luges, and confiagrations ; but comets may possibly produce 
more benign effects, and even somctiineb supply tlie planets 
with usefid and surprising things, 

'*th* ihe Nature of Intermitting and Peeiprocatipg Springs 

By Mr. JosEm Atwell^ F. R. o . 

Tuh following conjectures on the subject of intermitting 
and reciprocating springs were suggested to Mr Atwell by 
the phenomena of a particular fountain he had leenithe 
winter before: — 

n b 


1 



os iN:i$AMiMiNG Vfkryos op watier. 

The ^spring is sltuaU:A at one end of tlie town of .%I\am, 
near Torbay* in Devoiibhire, and is known by the name of 
I^nywell. It is a long mile distant from the sea* on the north 
and north-east side of a ridge 1)f hills* lying between it and 
the sea, and making a turn or angle near Uiis spring* ^ It is 
situated in the side of those lylls* near the bottom* arm seems 
to have its course from the south-uest towards the north-east, 
llicre is a constadlly running stream which* discharges itself 
near one corner into a basin* about eight feet in length* and 
in breadth; the outlet, of which is at the farthest end 
from the entrance of the stream* about three feet wide* and 
of a sufficient height. Op the outside of the basin are three 
other springs* which always run* but with streams subject to 
4 like regular increase and decrease with tlic former They 
seem indeed only branches of the former, or rather channels 
discharging somf parts of the constantly running water, 
which could not empty itself all into the basin ; and there- 
fore when, by means of the season* or weatlfer, springs are 
targe and high, on th^^fiux or increase of this fountain, 
several other little springs are said to break forth, both in the 
bottom of the basin and without it* which disappear again on 
tlie ebb or decrease of the fountain. All the constantly run- 
ning streams put togctlier, at the time that he saw them* 
were more than sufficient to drive an overshot mill ; and the 
stream running into basif/ might be about half of the 
whole. 

Mr. Atwell made a journey purposely to see it, in companj 
Vith a friend. Wlien tliey came to the fountain* they we 
informed that the spring liad flowed and ebbed about ^0 tinW 
tliat morning ; but had ceased doing so about half an hour 
before they came. On tlieir return to it, a man* who was 
still at work near it* said that it began to flow and ehb about 
half an hour after they went away, and had done so 10 or 12 
times. In less than a minute* they saw the stream coming 
into the basin, and likewise the others on the outside of ftie 
basin begin to increase and to flow with great violence ; on 
which the surface of t^e water in the bosm rose an inch and 
a qiifft^ perpendicularly* in near the space of two minutes ; 
immediately after which** the stream began to abate again to 
its ordinary course ; and in near two nimutes’ time the anr-i 
ffice was sunk down to its usual height* where it remained 
near two minutes more* It then be^^n to flow again as be- 
fore and in the sj^e of 26 minutes flowed and ebbed five 
times ; so that, an increase* decrease, and pause* taken toge- 
ther* were made in about five minutes* or a little more* 
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Mp. Atwell imagines them to be occasioned by two 
streams or springs, one of which passing through two caverns 
•OP natural reservoirs witli syphons, meets with the other 
stream in a third reservoir,* without a syphon ; where, being 
joined, they come out of the earth together. 

Ilie supposition ofresorvotr^ and syphons in the bowels of 
the earth has been made bv others. Hut whoever has scon 
the Peak of Derbyshire, the hilly parts of Wales, or other 
countries, must be satisfied that tney abound with caverns of 
njany sorts. Some of them ar^c dry, others serve only for 
passages, or channels to streams, which run through them ; 
and a third sorl^ collect and hold water, till they are full. 
They must also have observed, that there are sometimes nar- 
row passages, rurtning between the rocks which cobipose the 
sides, and going from^one^cavern to another. Such a passage, 
of whatever sluipe or dimensions, how crooked and winding 
soever in its course, if it be hulf^ tight, and runs from the 
lower part of ^he cavern, first upwards to a less height than 
that of the cavern, and tlien downi^cirds l^low theWuth of 
the said passage, will be a natural syjihon. 

A natural reservoir then, A B C D, 
with such a natural syphon, MNP, 
may be supposed. I^et a feeding 
stream enter it, near the top, at (X 
The cavern must contain all ffie water 
w liich comes in at (), till it is filled to 
the top of the syphon at N. Then 
the syphon beginning to play, and 
being supposed always to discharge 
more water than eomes in by the feed- 
ing-stream at 0, will empty the cavern, 
till the water is sunk in it below the mouth of the syphon 
at M ; w'hen it must stop, till the cavern is filled, ana the 
syphon runs again as before. If the water discharged by 
such a syphon, MP, be brought out of the earth by a 
channel, r Q, the water will flow out of the earth, and stop 
altenuitely, making an intermitting fountain at Q. By this 
plain and easy contrivance, several of the flowing and ebbing 

E springs, observed by the naturalists, may probably be ex- 
mined ; and even a much greater variety of them than is 
itherto known* 
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Bvperimenis to prove ike JSvtetence tff 0 Fhodf in ike 
By Alexander Stuart^ 

Exper. L— Da SruAUT suspended a frog by the fore legs 
in a frame, leaving the inferior parts loose; thi?ii friehea|| 
being cut off with a pair of spissors, hb made a slight push 
perpendicularly downwards, on the uppeanuost extremity of 
the medulla spinali^ in the upper vertebreu with the buttoa* 
end of the probe^ fried frut and smooth for that purpose; fay 
which all the inferior parts n^ere instantaneously brought into 
the fullest and strongest contraction* This be repeated seve* 
ral times, on the'same frog, with equal sucUBss ; intermitting 
a few seconds of time between the pushes, which, if repeated 
too quick,«made the contractions much slighter* 

Eaper. 2. — With the same fiat button-end of the probe he 
pushed slightly towards the brmn in the head, on that end of 
the medulh oblongata appearli^ in the occipital hole of the 
skull ; on which tlie eyes were ^convulsed. vThis also ho 
rmieated^several (imes, pn the same head, with the same 


effect. 

JSrper. 9. — He tied a piece of fine twine, or thread, pa- 
rallel to the crural artery, vein, and nerve of a dog ; and made 
a ligature on them, and on the parallel twine, above and 
below, at tlie distance of about four indies; then he cut beyond 
the ligatures above and below,' bo as to take out the vessels 
and nerve, with the parallel twine, in one bundle ; and laying 
'^kem on a board, both cue artery and vein contracted, imme- 
diately, and were shortened to almost one half of the natural 
length which friey had in the body, viz. to 2} Indies , whel^ 
the nerve remained uncontracted, at its natural length, and 
commensurated to the parallel twine of four inches, as befbro 
it was cut out (ff the body. 

By**which it appears that the proportion of the blood** 
vessels in their completest contraction, to tfie'same in a state 
of extension, and to the nerves at their constant and natural 
Icngdi^ is nearly as frve to eight; or, which is the same thing, 
any gi^en section of alilood-vessel, cut out and left to 
is capahlp of contracting, so as to lose ^ parts of its lengtlb 
The &at twosexperiments show, that the brain aMiidtves 
Ifontramle to muscular motion, and that id a Very fajj^ 
degree. \ 9 * * ’ 

The third experimeiit makes it al plain, that what^tfsliy' 
c(iitci?Ibut£ in muscular motion cannot arise fi^i, dr obfrig^ 
to, elasticity, which they have not. < t t 
W^ai remains, therefore, bat to conclude, that *th^^aciW of 
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tlie norves in muscuhr motioti h to the fiuid ditijr con- 
tdik| by whatever name we pnAf dioose to 'coll it» 

*** riS . ^ 

an tke JprwHon (^JPMeg 0 . Jig Urn See. J. 7 \ 
J>ti40ULfSM^ 

« Ttf e Gnt experiment was made with a taokle of fivb brass 
sheoirers kr iron Sanies or bfocks $ tltatjs^ tliree sheevers in 
the jqjper blocks and two in the lower* The sheevers were fiv^ 
Inches in diameter, the pins ludf^an uiclif and the rope tbrhe 

n ters* Having made an equtlibriom, by lumgbg one hun« 
and a quarter at the lower and a quarter of a. 

hundred at Uie running rope, he added 17^^ pounds before 
the power could go down and raise the weight* • 

Two hundred and a half being balanced b\ half a hundred, 
the addition of 28 lb* made* the power raise tne weight* 

4 In the experiment 17^ )>oimds dxceed by 4^ pounds the 
sum of the frictions deduced from the tlieory* But in'^e 
second experiment, 28 pounds excgpd the; sum of^tbefito* 
tlon but one pound. 

Hie* reason of this appeared to be, that tlte rope at first 
was too^large fer the cheeks that held the sheevers ; but in 
tbOk second experiment, where the rope was more stretched, 
it was somewhat diminished in diameter, and so brought off 
from rubbing so hard against the che!dcS* 

Of a Beaver. By C. MannuBHy M.D. E.S^S. 

Ix the Memoirs of tlie Academy of Sciences at Paris, for 
die year 170^ is rni extract of n letter from M* Sarrasm, the 
king*e phjrsician in Canada, concerning the dissection of a 
beaver* He says, the largest are three or fi>ur feet long, and 
about a fiiot or 15 inches broad in the ciiest, and id the 
haunches; diet they commonly weigh about fiOlb*; that they 
usMal^ live to the age of 20 yearWi but FrancusaaySf they 
live 39 or 40 years, end that he heard of a tame one hetng 
kept 78^ years; perhaps the Europelai may gsenemUy be 
than the American. ^ ^ 

, further, that a great *way north these 

aabuals are veigr bigdk, though there are some white ones 
be seed ; those in Canada are cqmmonly brown ; but tbeir 
colout grows lightig, aw.tbey are found in more tehipejmte 
countries; fiir they are yellow, and even aiiuioiat of’a stsaw* 
colour in the country of the JOUnois and Chaovanons* 

^As to tbeir niamier of liviiq^; tliey^chcose a>low le^el 
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ground^ watered with a^snialt rivulet, that it may be* ^a^iiy 
overflowed, which they do by making dams across it : tliey 
make these dams by thrusting down stakes of six feet 

long, and as thick as one's nrm/pretty derep into the ground; 
these they will wattle across ‘with tender pliable boughs, and 
fill up the spaces with clay, makiftg a slope on the side 
against which the^watcr presses, but leaving the other per- 
poiultciilar. They make their houses after the Same manner ; 
the walls are upright, two feet thick, and at top in form of a 
dome; they are usually oval, five or six feet long on the 
inside, and near as broad, being sufficient to lodge eight or 
10 beavers, and two or thvee stories high, which they inhabit 
as the water rises or falls. 

Sometimes they hiiilrl several houses near together, which 
communicate with one another. • He, says there are some 
beavers called t^riers, ^hich burrow in the earth : they 
begin their hole at sucl/a depth under water as they know 
that the Avater will not freere so d’cep; this tlfey carry on for 
five or SIX feet, and but*just large enough for tliem to creep 
through ; then they make a bathing-place three or four feet 
every way ; from whence they continue the burrow, always 
ascending by stories, that they may lodge dry as the waters 
rise ; some of these burrows have been found to be 100* feet 
long. They cover the pJaces wjiere they lie with weeds ; and 
in Avinter they make chips of wood, which serve them for 
mattresses : they live on herbs, fruits, and roots in summer ; 

against winter they lay up a provision of wood ; a stack of 
25 or 30 feet square, and eight or ten high, is the usual quan- 
tity for eight or ten beavers ; they only eat tliose pieces 
which are soaked in the water, 

A female beaver Avas kept at Sir Hans Sloane's, in his 
garden, for about three months. She was but about half 
groAvn, not being above 22 inches long from the nose to tlie 
root of the tail ; the tail eight inches long. She was vci^ 
thick, paunch-bellied ; the shape of the head, and indeed of 
the whole animal, except the tail, and hind feet, very much 
resembled a great over-grown water-rat 

HSr food was bread and water ; some Avillow-botighs were 
given her, of which she ate but little ; but when she was 
loose in the garden, she seemed to like the vines much, ha\ing 
gnawed several of them froiti as high lis she could reach quite 
dowA to the roots : she gnawed the jessamine likewise, but least 
of ail^ some holly trees. When she ate, she always sat on 
her hind le^, and held the hf^d in her puAvs like a squirreL 
When she ^ept, she commonly lay on her belly, with her tail 
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under* hen In ewimming, shd held her fore-fedt close Up 
tinder her throaty and the daws closed, as when one brings the 
ends efvine's thumb and of al^ the fingers close together, never 
movinv her fore feet till she came to the shore, and endea- 
voured to get out She swam with her hind feet only, which 
had five toes, and werd webbcKl like those of a goose ; the 
tail, which was scal 3 r, *and in form of tl^ blade of an oar, 
served as a rudder, witli which she steered herself, especially 
when she swam under water, which she would do for two or 
three minutes, and dien come «up to breadie ; sometimes 
mising her nostrils only above water: she swam much swifter 
than any water-fowl, moving under water as swift as a carp, 
'fhe hind legs being much longer than the fore, made her 
walk but slowly, or radier waddle like a duck, when on dry 
Kind ; and if driven alpng fiist, she could not run, but went uy 
jumps, dapping her tail against the ground. Her excrements 
were always black, and very fetid; her urine turbid and 
wdiitish, aj\d fery strong •scented. She made no noise, 
except a little kind of grunting, wlisn driven fast and angrecL 
She seemed very brisk, and thrived well with the above-men- 
tioned^ food, being turned into the fountain to bathe three or 
four times a week. She had one day convulsion fits, Very 
like the epilepsy in men, from which she recovered soon, and 
was very well after them, till af last she^was killed by a dog. 


On Uie Cause of the Gefieral Ttade Winds. Hy Geobg9»^' 
Hadley^ Esq. F.R. S. 

That the action of the sun is the original cause of these 
winds, it seems all are agreed ; and that it eifects them by caus- 
iiig a greater rarefaction of the air in those parts on which its 
rays, falling nearly perpendicular, produce a greater degree of 
heat there than in other places ; by which means the afr be- 
coming specifically lighter tjian the rest round about, the cooler 
^r wfll, by its greater density and gravity, remove it out of its 
place, and make it rise upwards. Ilut it seems tliat this rare- 
faction will have no other effect than to cause the air to rush 
in firom all parts, into the place where it most rartf ed; es- 

pemlly fh>m the north and soutli, where the air is coolest* 
and not more from the east tlian the west, as is commonlyl;' 
supposed. So that, setriiig aside the diurnal motion of the 
earth, the' tendency ox 3ie air would be from evfvy side 
tdhraras that part where the sun^s action Is most intense at 
,the time, and so k north-w^ wind be produce in the 
mdi^dng, and a Tiorth-east in tne afternoon, by turiis, on this> 
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side of the parallel of tlie sun’s declination, and a soutli-n^est 
and south-east on the other side. 

That the perpetual motion of the air towards the west 
cannot be derived merely from Ihe action of the sun upoti it, 
appears more evidently from this : if (lie earth be supposed 
at rest, that motion of the air will be communicated to the 
superficial parts, ^nd by little and litflc produce a revolution 
oi* tile whole the same way, except there be the same quan- 
tity of motion given the air in a contrary direction in other 
parts at the same time : which is hard to suppose. But if 
the globe of the earth had before a rotation towards the cast, 
this by the same means must be continually retarded : and if 
this motion of the air be supposed to arise from any action of 
its parts 'on each other, the consequence will be the sanie. 
For this reason it seems necessary to ^show how these phe- 
nomena of the trade winds may lie caused, without producing 
any real general motion* of the air westwards. This win 
readily be done by taking in the eonsideratiorf of the diurnal 
motion tif tlie earj^h : forclet us suppose the air in every part 
to keep an equal pace with the earth in its diurnal motion ; 
ill which case there will be no relative motion of the surface 
of the earth and air, and consequently no wind ; then bv the 
action of the sun on the parts about the equator, and the 
rurctuction of the air^tlijence pjroceeding, let the air be drawn 
down thither from the north and south parts 

The parallels continually enlarge, as they approach to tlie 
'^cCejuator, and the equator exceeds the tropics nearly in the ratio 
of 10 K) to 91 7 i consequently their difilti ence* »n circuit is aliout 
miles, and the surface of the earth at the equatf'r moves 
so much faster than the surfac’e of the earth with its air at the x 
tropics. From which it follows, that tJie air, as it moves from 
the tropics towards the equator, having a lew velocity than the 
parts of the earth it arrives at, will have a relative motion 
contrary to that of the dmrqai motion of the earth in those 
parts ; Which being combined wilh the motion towards the 
equator a north-east wind will be produced on this side of the 
equator, and a south-'east on the other side. These, as the 
air comes nearer the equator, will become stronger, and more 
and more easterly, and be due east at the equator itself^ ac- 
cording to experience, by reason of the concourse of both 
currents from the north and south, where its velocity will be 
at the rate of 2088 miles in the spa^ of one rotatibn of the 
eardi of natural day, and above one mile and a third in a 
minute of time ; which is greater than the velocity of the 
wind is s’ip 2 )osed to be in the greatest storm, which, accord- 
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ing to<Dr* Derliam’s observations. Is not aliovc one mUe in a 
minute. But it is to be con^dered, tliat before the air from the 
tropicftn can arrive at the equator, it must have gained some 
motion eastward from the l^urface of the earth or sea ; by 
which its relative motion will be diminished ; and in several 
successive circulations \iiay be opposed to be reduced to the 
strength it is found to be of. ^ 


Account of the Experiments mude June 1 . 1 TSI*, Infore sereral 
Memh^s of the Eoi/al Soriett/y and others^ on a Man^ who 
suffered himself to be bitten by a Viper^ or commoti Adder ; 
awl on other Animals likewise bitten by dte samcy and other 
' Vipers. By Chomwell MoRTiMEn^ M. /). Secr.mR.S. 

William Oliver and his wife, from Bath, who follow the 
husiness of catching and selling vipers, offened themselves to 
he bitten by any viper that should •*be procured, trusting to 
the virtue of a semedy they had discovered, in trying a variety 
of things, when the woman was onq^* accidentally bitten, and 
the usual known medicines, even the oil of vipers, had no effect 
in assuaging her pains especially of her breast on the same 
side as the hand in which she had received tlie wound. This 
remedy, which is only common oil of olives, and, from its use 
with salad, is commonly known by Jhe name of salad oil^ 
recommends itself not only for*its efficacy, but also on account 
of its being readily attainable when accidents happen. 

On the 1st of June, 1734*^ in the presence of a great nuin«/' 
ber of persons, the said William Oliver was bitten by an old 
black viper, or adder, broiigiit by one of the company, on tlie 
wrist and joint of the thumb of the right hand, so tliat drops 
of blood came from the wounds. lie said Uiat he imme- 
diately felt a violent pain ai\d shocilting from the wounds both 
to the top of his thumb and up his arm, even beforef the 
viper was loosened from his l^and ; soon afler he felt a pain, 
resembling that of burning, trickle up his arm; in a^few mi- 
nuteji lus eyes began to look red apd fiery, and to water 
much : in less than half an hour, he "perceived the venom 
seize bis heart, with a pricking pain, which was atteaded 
with faintness and shortness of breath ; on which he fell mto 
violent cold sweats : in a few minutes afler this, his belly 
began to swell, with great gxipings and pains in his back, 
which were attended wkh violent vomitings and purgings. 
He said, that during the violence of these symptt)ms,%his 
tight was gone twice, for several minutes at a time, but that 
be coula hear all the while. He stated, that m his former esr 
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periinonts he had never deferred making ^se of hia remedy, 

* longer than when he perceived die efmeta of ibe^venoin 
reaching his heait ; but this time, being willing to satisfy the 
company tlviroughly, and tru'^db^ to the speedy ejects of 
the oil, which had never failed him, when used In time, he 
forbore to apply any thing til] he found himself exceedingly 
ill, and quite giddjr* 

About an hour smd a quarter afler he had been first bitten, 
a chafing-dish of glowing charcoal was brought in, and his 
arm, the clothes being stripped off, was held over i^ as near, 
as he could bear it, while hts wife rubbed in with her hand 
the salad oil (which Dr. had procured and kept himself 
in his pocket, lest they should privately add any thing to it, 
liaving boqght it by the name of Lucca oil). Turning his 
arm continually round, as if die would liave roasted it over 
tile coals ; he said that the pain soon abated, hut the swell- 
ing did not diminish much : most violent vomitings and purgy 
ings soon ensued, and his puls^ became Dw and often 
interrupted ; a gl^ss or t^o of olive oil drank down, seemed 
to give liim some ease. 

Continuing in this dangerou-> condition, he wa<^ put to bed, 
as soon as one could be got ready for him, where his arm was 
again batlied with his remedy over a pan of charcoal set by 
the bed-side ; but continuing to complain much of his bacK 
and belly, Dr.M. advised his ivife to rub them hkewisc with 
salad-oil, heated in a ladle over the charcoal : which she did 
•‘accordingly ; on which he declai’ed he found immediate cabe, 

*as if by some charm ; and he had not above tw'^o or three 
retchings to vomit and stools afterwards, but made water 
plentifully, which was not discoloured. He then soon fell 
into a sound sleep, but was often interrupted by persons 
coming to see and enquire afler him, till near 12 o’clock, 
from which time he slept continually to five or six next 
morning, when he awaked and found himself very well; but 
in the afternoon, on drinking *some rum and strong beer, so 
as ta be almost inebriated, the sw’^elling returned with much 
pain, and cold sweats ; winch abated soon, on bathing tlie 
ai*m«jis ^before, and wrapping it up in brown paper aoafced 
with oiL * 

Jund S. the many's arm remained swelled, looked red^ 
marbled with spots of yellow, but felt soft; and he had the 
perfect use of it, and even of his fingers, no pain pr stiffness ''' 
bcii|g left. He then caused a small spaniel dog to be bitten 
on me nose by a fresh viper : some oil was immediately fip- 
and rubbed well ifiy till all (he hair of his nqae I'tas 
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thoroughly wet; th^ dog did not seem very uneasj; his nose 
only swelled a little ; he ate soon after ; his nose was bathed 
once mere that evening; he was found very well next mom* 
ing; but his nose was bathedlsgain) ta make stife of his cure; 
he remained perfectly^ well without any symptoms ensuing, 
and Was alive and well tf year after. 

A pigeon was likewise bitten under the wing at the same 
time as the dog, but by a ft*esh viper. The oil was imme- 
diately applied hot, and rubbed well in, and the feathers of 
the wing were thoroughly wettediwith it. This bird did not 
seem at all disordered with the venom, but ate soon after, 
and was found well the next morning, without any remark- 
able inflammation or swelling about the part. The hot oil 
was rubbed in again for two or three days, twice a*day, and 
the bird continued wey, so, that the viper-catchers carried it 
with them out of town in triumph, having never before expe- 
rienced the efficacy of their remeefy on so small an animal ; 
which, as it redbives the same quantity of venom by a bite as 
a larger one, is more liable to die under it % and they kept it 
alive above three monthly when they killed it and ate it. 

Tliey said that they had experienced their remedy to take 
effect on cows, horses, and dogs, 10 hours after being bitten ; 
but that for themselves, who were frequently bitten in the 
fields, as they caught the vipers, they glways carried a phial 
of salad oil along with them, Inat as soon as they perceived 
themselves wounded, they witliout any loss of time bathed 
tlie part with it; and if it was the heel, they wet the stocking.* 
thoroughly with it ; if the finger, which happened oftenest, 
they poured some of it into the finger of their glove, which 
they immediately put on again, and thus never felt any fui^ 
ther inconvenience from the accident, not even so much as 
from the sting of a common bee. 


An Attempt to earplaw the Piienomenm of the Horizontal Mo<m 
appearing larger than token elevated* several Degrees ahwe 
Ihe Horizon* By Dr. Dw^dQUUsns* ^ ^ 

This apparent increase of the moon's diameter, which ti 
telescope with a micrometer shows to be only apparent, is 
owing to the tbllowing early prejudice. When we look at the* 
sky towards the xenith,We imagine it to be much nearer to 
uS; than when we look at it towards the horison : sfi that it 
dO(^8 not appear spherical, according to the vertical section 
K P G il I, but elliptical, according to the s^*ction jliii 
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11)6 sky thus seen strikes the eye in the same manner as the 
long arclicd roof 
of the isle of a 
cathedral church, 
or the ceiling of ^ 
a long room. 

This being pre- -- “ " 

miscd, letuscon- _ 

sider the eye at on the surface of the earth ; and imagine C at 
the Mirface to coincide with K at the centre; to avoid taking 
into consideration that the moon is really farther from the eye 
when in the horizon, tXwxi when it is some degrees high. 
Now when the moon is at G, we consider it as at not 
much farther than G ; but when it is at H, we imagine it to 
be at //, almost as far again, llierefore, while it subtends 
nearly tire samt* angle as it did before, we imagine it to be so 
much larger, as tlie distahee seems to us to be increased. 

Dr. D. contrived the following experiment ttt illustrate this • 
he took two capdlcs of equal height and size, and having 

E laced one at the distance of six or ‘eight feet from the eye, 
e placed the otl\pr at double that distance ; then causing any 
unprejudiced person to look at the candles, lie asked which 
was largest ? and the spectator said they were both of a 
size ; and that they mipeared ^so, because he allowed for the 
greater distance. Then desiring him to shut his eyes for a 
time, Dr, D. took away the furthest candle, and placed an- 
\>ther candle close by the first candle, and tbougli it was as 
short again as the others, and as little again in diameter, the 
spectator, when he opened his eyes, thought he saw the same 
candles as before. Whence it is to be concluded, that when 
an object is thought to be twice as far from the eye as it was 
before, we think it to be twice as large, though it subtends but 
the same angle. — And this is the case of the moon, which 
appears to us as large again, when we suppose it as far again, 
though it subtends only the same angle. 

Corfcerfiinp a violent Ifurricane in Huntingdonshire^ Sept 8 . 

^ 1741 . Bg Mr. Stephen Fuller. 

Tins was the most violent hurricane of wind in tliese parts 
m the memory of man. Mr. F. hapj^ned to be at Bluntsham 
in Huntingdonshire, about 10 miles i^rth*we8t of Cambridge. 
They w*ere there in the midst of the hurricane. Tlie morn- 
ing, till half an hour after 1 1 , was still, with very hard sliowers 
of rain. ;At half after 1 1 it began to clear up in the south, 





with a'brisk air, go that they expected a fine afternoon* The 
8Quth-west cleared up too, and the sun shining warm drew 
them dUt into tl»e garden. They had 'not been out above 10 
minutes before the storm seen coming from tlie south- 
west : it seemed not tQ be 30 yards high ftotn the ground, 
bringing along with it a’mist, rmling along with such incredi- 
ble swiftness, that it ran about a mile and n half in half a 
minute. It began exactly at V2 o’clock, and lasted about 13 
minutes, eight minutes In full violence : it presently uncovered 
the house ; and some of the tiles, falling down to windward, 
were blown in at the sashes, and against tlie wainscot on the 
other side of the room ; the broken glass was blowm all over 
the room ; the chimneys all escaped ; but the statues on the 
top of the house, and die the balustrades from one end to the 
other, were all blow/i dr^wn. The stabling was all blown 
down, except two little stalls. All the barn^ in the parish, ex- 
cept those that were full of corn quitfe up to the top, were blown 
fiat on the groifiid, to the namber of about 60. The dwelling- 
houses escaped best ; dierc was tg)t abov^e 12 blonv) down, 
out of near 100. The people all left their houses, and carried 
their children out to the wind\iard side, ai|d laid them down 
on the ground, and laid themselves donn by them; and by 
that means all escaped, except one poor miller, who went into 
his mill to scemre it against the stonn, which was blown over, 
and he was crushed to death’ oetween*lhe stones and one of 
the large beams. All the mills in the country are blown 
down; • 

llay-stacks and corn-stacks are some of them blown away ; 
others into the opposite corner of the field. The pigeons 
that were caught m it were dashed to pieces. Wherever it 
met with any boarded houses, it scattered their wrecks above 
a quarter of a mile to the north-east in a line: Mr. F. followed 
one of these wrecks; and about 150 yards from the building, 
he found a piece of a rafter many feet long, and about six 
inches by four, stuck upright two teet deep in the ground ; 
and at the distance of 4('>0 paces from the same building was 
an inch board, nine inches broad, and 14 feet long: these 
boards were carried up into the air ; and some we|[p qprried 
over a pond above 30 yards ; and a row of pales, as much as 
two men could lift, were carried two rods from their places, 
and set upriglit against an apple-tree. 

Pules, in general, were all blown down, some posts were 
broken off dose to the ground, others torn up by tliv st^imps. 
The whole air was full of straw : gravel-stones, as lar^e as the 
top of the little finger, were blown off the ground in at the 
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uijulows; and the very grass wa» blown quite on the 
ground. After the storm was over, lie went out into the town, 
and such a miscMblc ‘sight he never saw : the havoc above 
described, the women and children crying the farmers all dc** 
jected* Two people, that were out in it all the time, said, that 
they heard it coming about half a minute before they saw It ; 
and that it made it noise resembling thunder, more continued, 
and continually increasing. A man came from St, Ives, who 
says, the spire of the steeple, one of the finest in England, 
was blown down, as was the spire of Hemmingford, the towns 
having received as much damage as Bluntsham. l^ere was 
neither thunder nor lightning with it, as there was at Cam- 
bridge, whcie it lobtod aliove half an hour, and was not so 
violent. ‘ 

0/ a FiteMU •^een tn the Air^ on * Dee. 11 . 1741 . By 
Lord Bb^uchamp. 

Being then on the niouiit iit Kensington Gardens, at a 
quarter "past 10 o’clock, ^he sun shining bright, in a serene 
sky. Lord B. saw, towards the sou A, a ball of fire, of about 
eight inches diameter, and somewhat oval, which enlarged to 
the siise of about a yard and a half diameter It seemed to 

descend from above, and at the distance of about half a mile 
from the earth took coursf to the east, and seemed to 
drop oyer Westminster. In its course it assumed a tail of 80 
yards in length ; and before it disappeared, it divided into 
*<tWo heads. It left a train of smoke all the way as it went ; 
and from the place where it seemed to drop there arose a 
smoke, which continued ascending for 20 minutes, and at 
length formed into a cloud, which assumed difierent colours. 

Concerning the Fire^Il in theAir^ Dec, 11. 1741. By 
Mr, CuRisTOPian Mason, 

On that dav» at Bucksteep, Sussex, about a quarter before 
one o’clock in the afternoon, Mr. M. observed a very dark 
uncommon appearance in the north, and at the mne tiip^ the 
sun i^Que bright his back ; when, on a sudden, there was 
an eiydoston, as violent as the report of a inor tar-piece, at- 
'lendcK^ jumbling echo, which ran eastward; and he 
judges it from about 40^ elevation. Several people saw 

a Mi Qfv^re, which nearly leaving a train of 

light #lfch continued some time.^^^^^e ball of fire was 
seen^M^d the report heard very loud, at Sompting, beyond 
Bhorobam. 
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tff tM Fi¥e-idlt seen Dee* I U '1741 • Fy Mr, *Cook£t 
Dated Newport^ in the Isle of WiyhU 

A aKKTLBMAN was ozi a h:ai about three miles West of that 
town, and hail a verjr advantageous vjew of the fire^balL 
^a^s, that the brightness of the, sun was a little obscured by 
the inferposition of some thin clouds, wh^n he saw it pass 
\>y to the etistward, at about the distance of a quarter of a 
mile, and an apparent height of 30 feet above the level of 
tlic place wheie he stood. Its polour was tliat of a burn- 
ing coal ; its figure a cone, whose length might be eight feet, 
and diameter at the base 18 inchj^s. From about its apex, 
which was its hinder part, issued several bright streams 
sparging with fiery dro{)S, to the lengtli of about four or five 
feet Its motion was nearly parallel to the plane of the ho- 
rizon, and Its direction about from southi*west-by*south to 
north-east'by-nortli, without any noise, wind, or motion of Uie 
"earth attending it 

Account of the FirelntH seen Dec. 11. 17-1 By Capi* 
V/jLtriM G annoy. ■* 

On Friday tlie lltli of December, 1741, about one P. 
coming by water from the city to ^yhiteball, and near to 
Hungeifoid Stahs, there a|ipeared to Capt G., between 
Vauxlmll and JUunbctii, a body oi fire : it sprung upwards in 
its ascent almost perpendicular to tlie horizon, to the height/ 
of about 35^9 in the space of a few seconds, and nearly in 
form of a laige papn kite, projecting a long tail towards the 
north-west not unlike those of slips of paper set on fire& in 
this state it continued so long, that he made the waterman 
lay his ours in, that he might the more easily observe whether 
It was the work of art or nature, as he was in some doubt 
it bad, from its first appearance, expanded itself considerably, 
so that tiie extreme breadth was seeniingiy equal to tiie uia* 
meter of a lull moon arising irom a dusky hmrizon. In tliiit 
tbrm it continued ascending for the %pace nf two minutel, 
getitly shooting to the norih-east, till it arose to abauti45^ i 
t)ien quitting its tail, which vanislied, colouring tlio 

netghbouring^ckuKls with a yellow on tlieir separation, it 
formed itself iirst into a ball of fire ; then shooting ^-*-*"* 
to tlie south-east in a««fMun of light, disappeared, making a 
noise It^e a dap of* tmndesr at some distance, and leaving 
behind it a smoky substance in its track. ' * 
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Acvomtt of Marffim^ Cutting^ a young IFomanr, at Wtekham 
Marketf in Suffolk^ who readily and inteUigihly^ 

though she /ws lost her Toiigne* By Hasitv 13 ax Bn, F.Ji.B. 

Ipswich, April f). 174‘2,--Wc have this day been at 
Wicklmni IVIark<^, to satisfy our curiosity concerning Mar- 
garet Cutting, a Jouiig w Oman, who, we were informed^ could 
talk and (li'^courbc w ithoiit a tongue. 

She informed us, that sjie was now more than 2() years 
of age, born at Turnstal, a village within four niiksof Wickham 
Market, in Suffolk, wherp she lost her tongue by a cancer, 
being then about four year^ old. It first appeared like a 
small bla*jk speck on the upper superficies of the tongue, and 
soon a^e its Avay quite to its root. She was under the care 
of Mr. Scotchinore, a surgeon of Sdxmundham, who soon 
pronounced the case incurable : however, he continued using 
the best means he could for hgr relief. 0**e day when he* 
was sypinging it,^the toiypie dropped out, and they recei\ed 
it into a plate, the girl, to their amazement, saying to lier 
mother, “'Don’t be frighted, mamma; it will grow again.” 
It was near a <|uarter of a year after, before it was quite 
cured. 

We proceeded to examine her mouth with the greatest ex- 
actness we could, huf found iiht the least appeai’ance of any 
remaining pait of a tongue, nor was there any uvula. W''e 
^4jbserved a flehhy excrescence on the under left jaw, extend- 
* ing itself almost to the place where the uvula should be, 
about a finger broad: this excrescence, she said, did not 
begin to grow till some years after the cure: it is by no 
means movable, but quite fixed to the parts adjacent. The 
passage down the throat, at the place where the uvula should 
be, or a little to the right of it, was a circular open hole, large 
enough to admit a small nutmeg. 

''Notwithstanding the want of so necessary an organ as the 
tongue was gener^ly supposed to be, to form a great part of 
our speech, and likev'isc to be assisting in deglutition, to our 
f;re^t she performed the office of deglutition, both 

m swaOttBp: solids and fluids, as well as wc could, and in 
the sameffilnner : and as to speech, she discoursed as fluently 
and well as other persons do ; though we observed a small 
sound, like what is usually called sjibiking through the nose; 
bui she said she had then a great ebSd, and she l^lieved that 
occasioned it. She pronounced letters and syllables very ar- 
ticulately ; the vowels she pronounced perfectly, as also tliose 



ON THE CLnfAFE Af BAY. 289 

consonsints^ syllables, and words, that seemed iiecdSbaiily to 
rec|iure tlie help of the tongue. 

She read to us in a book very distinctly and plain ; only we 
observed, tliat sometimes she pronounced words ending in ath 
us €t; etifl as emh ; as cib; but it required a nice and 
strict attentio'i to observe even this diflcrence of sound. She 
sings very prettily, and pronounced her wofids in singing as 
is common. What is still very wonderful, notwithstanding 
the loss of this useful organ the tongue, which is generally 
allowed by anatomists, and natural philosophers, to be the 
chief, if not the sole, organ of taste, she distinguishes all tastes 
very nicely, and can Icll the least, perceivable difference in 
either bmell or taste. 

We the underwritten do attest the above to be a true 
account. • Jfenjamm Boddhtgtoiu 

Williatn NotvuiU Minister. 

William tFammoihdy Apothecary. 


The Efficts of Cold at Prince oj Wales's Fort^ on Churchill 
Fiver f in //ndson's Fay^ North Anwnva. By Capt 
Cuju^Topni n Middle ro\. t\ F. S, 

Capt. M. obsci-vcd, that the Imres, rabbits, foxes, and 
partridges, in Se))teniber, and the ^ocj^juning of October; 
clmnged their native colour to a snow^ white ; and that for 
six months, in the severest part of the winter, he never savif. 
any but what were all white, except some foxes of a different 
sort, which were grizzled, and some half red, half white. 

That lakes and standing waters, winch are not above 10 or 
12 feet deep, are frozen to the ground in >vinter, and tha 
fishes in them ail perish. Yet in rivers near tlie sea, and 
lakes of a greater depth tluin^O or 12 feet, fishes are caught all 
tl;e winter, by cutting lioles through the ice down to the 
water, and putting lines and hooks in them. 

Beef, pork, mutton, and venison, that are killed at the be- 
ginning of tlie winter, are preserved by the frost, for six or 
seven months, entirely free from putrefaction, and pjove to- 
lerably good eating. Likewise geese, partridges, and other 
fowl, that are killed at the same time, and kept with their 
feathers on, and guts in, require no-other preservative, but the 
frost, to make them gO)»d wholesome eating, as long a$ the 
winter continues. All fihids of fish are preserved in ^he Jike 
itianner. 

In large lakes and rivers, the ice is somctiiycs broken by 
^ o 
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impris'^ned vapours; and the rocks, trees, joists, and rafters of 
our buildings, are burst with a noise not less terrible than the 
filling of a great many guns together. The rocks which are 
split by the frost are heaved u^in great heaps, leaving largO^ 
ca\ities behind; which may be caused by Imprisoned watery 
vapours, that require more room, wheh frozen, than they oc-^ 
cupy in their fluid state. Neither is it wonderful that the 
iVost should be ^le to tear up rocks and trees, and split the 
beams of our houses, when we consider its great force and 
elasticity. If beer or war^^r be left in mugs, cans, bottles, 
or copper pots, though they were put by our bed-sides, in a 
•evere night they are surely split to pieces before morning, 
not being able to witlist^uid the expansive force of the in- 
closed ico. 

Bottles of strong beer, biandv, strong brine, spirits of 
wine, set out iiii the open air tor hired or four hours, freeze 
to solid ice, lie tiied to get the suifs refi action to every 
degree above the hori/on, wit}! the quadmnt, but to no 
purposc\ for the spirits fjroze almost as soon as brought into 
open air. 

The frost is never out of the ground; hovi deep cannot be 
dertam. They have dug down 10 or liJ ttit, and found the 
earth hard fio/eii in the two siunmcr months; and what 
moibtuie is found five or sK feet down is white like ice. 
The water’s or rivers* near tliesei, vvliere the current of the 
tide flows strong, do not freeze above iiifte or 10 feet deep. 

All the water used for cooking, brewing, &c. is melted 
snow and ice; no spring is jet found free from tree/ing, 
though dug ever so deep down. All waters inland are frozen 
fast by the beginning of October, and continue so till the 
middle of May. 

The walls of the house they lived in a^'e of stone, two feet 
thick, the window* very sm,dl,^vvith thick wooden shutters, 
which are close shut 18 hours every day in the wdnter. 
There are cellars under the house, where are put the wines, 
brandy, strong beer, butter, cheese, Ax. Four large fires are 
ihade in great stoves,* built or purpose, every day. As soon 
as t^e n^ood is burnt down to a coal, the tops of the chimneys 
are close sfjopped with an iron cover : this keeps the beat 
withifT tliyhiouse, though at the same time tlie smoke makes , 
their mBs aclic, and is very olfensivc and unwholesome: 
jrto tjsili^ anding which, in four or ftve hours after the fire Is 
OttCme inside of the walls of the Hffuse and bed>plftCes will 
W, two or three inches thick with ice, which is every mofhlog 
cut away witjj a hatchet. Thrc'e or four flnies a day they 
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make iron shot of 24 pounds vreight red-hot^ and hang them 
up- in windows or the apartments. Though a good fira 
Ije in the room the major pa«it of the 24 hours, yet all this 
will not preserve the beer, wine, ink, &c. from freezing. 

Coronffi and parhelia, commonly called halos and mock- 
suns, ^appear frequently albout thfe sun and moon here. They 
are seen once or twice a week about the son, and once or 
twice a month about the moon, for four or five months in the 
winter, several coronie of different diameters appearing at 
tlie same time. Five or six parall6l coron®, concentric with 
the sun, are seen several times in the winter, being for the 
most part very bright, and always attended with parhelia or 
mock-suns. The parhelia are always accompanied with, 
coron®, if tlie weather be clear ; and continue for several 
days together, from t^ae svin s rising to his setting. These 
rings are of various colours, and about 10 or 50 degrees in 
diameter. The^frequent appearance of these phenomena in 
this frozen clinic seems to Confirm Dos Cartes's hypothesis, 
who supposes them to proceed fronPice suspended in Ihe air. 

The aurora borealis is much oA:ener seen here than in 
England ; seldom a night passes in the winter free from its 
appearance. It shines with a siii prising brightness, darkening 
all the stars and planets, and coveting the whole hemisphere: 
Its tremulous motion from all ];^rts, as*well as its beauty and 
histre, is much the same as in the nortlicrn parts of Scotland 
and Denmark, &c. 


Concerning a 3Ian v'lo Itred 18 Years on Water ^ By ^ 
Mr, Robfrc CAMPJSFLLy of Kirrum 
About 18 years since, viz. about 1724, John Ferguison^ 
of tlie parish of Killmclfbord, in Argylcshire, happened to 
overheat himself on the mountains, in pur|ttit of cattle, and 
in tlmt condition drank excessively of cola water from a 
rivulet, near by which he fell asleep ; he awaked about 5J4 
hours after in a nigh fever ; during the paroxysm of the fevei^ 
and ever since that time, his stomach loathes, and can retahl 
no kind of aliment, except water, or clarified wbeyT wWet 
last he uses but seldom, there being no such thing to be haq 
bv persons of his coni^tion in that country during maii^ 
months in the year* * 

Archibald Campbell 43fflneverliver^ to whom thi% man^$l> 
fktljer is tenant, carried him to his own houso, and locfted 
him till in a chamber for 20 days, and supplied him himsetf 
with treslr.watcr, to no greater quantity m a day than au 

Ot2 • 
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ordinary man would use for common drink ; and at the same 
time took particular care, that it bliould not be possible for 
hi&> guebt to biipply himself with any other kind of food 
without his knowledge ; yet after that space of time, he found 
no alteration in his vigour or visage. , « 

lie is now about 36 years of age ; of middle stature ; with 
a healthy, though not seemingly robust, complexion ; his 
I mbit of body is meagre, but in no remarkable degree ; his 
ordinary employment is looking after cattle; for w'luch he 
must travel four or five miles a day in that moujitainous 
country. 


Ohserraffoiis ami Expcrimei^ts on tJie Fresh-wafer Poh/pus* '' 
Ihf M, TitrMiiiLY, at the Mamie, Translated f^oni the 
French, by' P, H. Z., I\ M. S. 

The animal in question is an aquatic beings 
It is represented as sticking to 'a twig. Its 
body A B, which ‘is pretfy slender, has on its 
anterior extremity A, several hqrns, AC, 
which serve it instead of legs and arms, and 
which are yet slenderer tlmn the body. The 
mouth of the polypus is in that anterior ex- 
tremity; it opens ii.to the stomach, which 
takes up the whole length of the body AB. 

This whole body forms but one pipe ; a sort of gut, wdn( h can 
he opened at both ends. 

The length of the body of a polypus varies according to 
its tliffercnt species, and according to many other circum- 
stances, to be mentioned hereafter, 

M. Trcnibley knows tw'o species, of which he has seen 
Boinp individuals extend their bodies to the length of an inch 
and a half; but (hj^ is uncommon, hew are generally found 
above nine or 10 lines long ; and even these are of the 
larger kind. The body of the polypus can contract itself, so 
as not to be above a Ijne, or thereabouts, in length. Both in 
contracting and extending itself, it can stop at any degree 
imaginable, betw een that of the greatest exteiisiou, and of tlic 
gieatest conti action.^ 

The lengji^i of the arms of the polypus differs also accord- 
ing to thet ileveral species : tliosc o^' one of the species can 
be cxteotled to the length of seweti inches at least. The 
number of legs or arms is not always the same in the same 
species. We seldom see in a polypus, come to its full ^owth, 
fewer six. The same may bo said of the ext^sion, and 
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of the contraction of the arms, as was said concerning the 
body. The body and the arms admit of inflexions in all 
thbir parts; and that in all manner of ways. From the dif-. 
fcrent degrees of extension, Contraction, and inflexion, which 
the body and the arms of the poly|)U8 admit o5 result a great 
variety of figures, wliicli* they c§n form themselves into. 

These animals do not swim ; they crawl iijj^)n all the bodies 
they meet with in the water ; or on the ground, on plants, on 
pieces of wood, &c. Their most common po«.ition is, to fix 
themselves by their posterior eyd B, to something, and so 
stretch their body and arms forwards into the water. 

They make use of their progre^Nsive nfotion, to place them- 
selves conveniently, so as to catch their prey. They are 
voracious animals: their arms extended into the water, 
are so man}’ snares which they set for numbers of small in- 
sects that are swirmhiug* there. As soon, as any of them 
touches one of the aims, it is caught. The poljpus then con- 
veys the prey t« its mouth, J>y contracting or bending its arm. 
If the prey be strong enough to r^ake resi&tanf*e, he makes 
use of several arms. A polypus can master a worm twice or 
thrice as long as himself. lie seizes it, he draws it to his 
inoiilli, and so sw'allows it whole. If the worm come end- 
ways to the mouth, ho swallbws it by that end ; if not, he 
makes it enter double into his stomach, and the skin of the 
j>olypus gi\ 5 es way. The si/e* of tho*stoniach extends itself, 
so as to ttike in a much larger bulk than that of the polypus 
itself, before it swallow’od the worm. The worm is forced to. « 
make several windings and folds in the stomjich, but docs not’ 
keep there long alive ; the polypus sucks it, and after having 
drawn from it what serves for liis nourishment, he voids the 
remainder by his mouth, and these are liis excrements. Ac- 
cording as the weatlier is more or less hot, the polypus eats 
more or less, oftener or otherwdse. * 

Tliey grow in proportion to wdiat they oat ; they can bear 
to be whole months without eating, but then they waste in 
proportion to their fasting. 

The observations in the Philos Trans, principally concern 
the manner in which these polypi multipl}. What is there 
said of them is true and exact. The niore we si^aren into 
the manner how^ a polypus conies from Hie body of its parent, 
the more w'e are persuaded that it is done b} a true veget- 
ation. There is not db the body of a polypus any distin- 
guished place, by which%ey bring forth tb(*ir young. T. 
Iiad some' of them, that greatly multiplied under his eyes, 
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and of which he can almost say, that they have produced 
young ones from all the exterior parts of their body* 

A pcjypus docs not aliii^iys put forth a single yodng one at 
a time ; it is a common ^ing *to find those which produce 
five or six: he had some which put forth nine or JO at the 
same time, and when one dropped olf, another came in its 
place. These njjimals seem so many stems, from which issue 
many branches. He learned by a continual attention to two 
species of them, that all the individuals of these species pro- 
duce young ones. 

He next proceeds to the singularities resulting from the 
operations he tried upon them. If the body of a polypus be 
cut into two parts transversely, each of those parts becomes a 
complete- polypus. On the very day of the operation, the 
first part, or anterior end of the polypus, that is, the head, the 
mouth, mid the arms, lengthens itbclfi It creeps and eats. 

The second part, which has no head, gets one : a mouth 
forms itself, at the anterior end, and shoots fA th arms. This 
reproduction coitus abour^ more or less quickly according as 
the weatlier is more or less warm. In summer, he has seen 
arms begin to sprout out 24? hours after tin operation, and 
tlie new head perfected in every respect in a few days. Each 
of those parts thus becomes a perfect polypus, performs abso- 
lutely all its functions.^ It crpeps, it cats, it grows, W it 
multiplies ; and all that, as much as a polypiib which never 
Iiad been cut. 

In whatever place the body of a polypus is cut, whether in 
the middle, or more or less near the head, or the posterior 
part, the expciiment has always the same success. If a po- 
K’pus be cut tiansvensely, at the same moment, into three or 
four parts, they all equally become so many complete ones. 

The animal is too small to be cut at the same time into a 
OTeat number of parts; he therefore did it successively. He 
ni St cut a polypus into four parts, and let them grow; next he 
cut tliose quarters again ; and at this rate he proceeded, till 
he had made 50 out of one single one ; and here he stopped, 
for there would have been no cud of the experiment. He 
has ^vci;r,al parts of the same polypus, cut into pieces about a 
year before; since M^ch time tlicy have produced a great,, 
numb^ of young ones. 

A polypus may also be cut in two lengthways. Beginning 
by the head, one first splits tlie hkd, and afterward the 
stomach : the polypus being in the form of a pipe, each half 
of uhat is tlms cut lengthways forms a hah-pipe ; tlie anterior 
extremity of which is terminated by the half of the head, die 
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hftlf oF the mouth, and part of the arms. It is not long be;* 
ih^e th^ two edges of those lmif-pipi‘s close, after the oper- 
ation. They generally begii^ at the posterior part, and dose 
up by degrees to the anterior part» TJien each lialf-pipe be- 
comes a whole one, coinplete : a stonmdi is formed in which 
nothing is wanting, and out of ^eacli iialf-niouth a whole one 
is. formed also. " A 

lie has seen all this done hi IcSd than an hour ; and that 
the polypus, produced from eadi of those halvts, at t]ie«end 
of that time ^d not differ from thte whole ones, except that it 
liad fewer arms ; but in a lew days more grew out. lie has 
cut a polypus Icngtliw^ays, between seven and eight in the 
morning, and between two and tliree in tlic afterijoon each 
cf ihe parts has been able to eat a worm as long as itself. 

If a polypus be cut Icngfowuys, beginning at tlie head, and 
the section be not carried quite ^.through* the rtsult is, a 
pohpus uilh tu^o bodies, two heads, and one tail. Some of 
t])o.*>c bodies and heads rnaj^ again be cut leuglhwavs, soon 
after In this manner he has prdlluced a* polypus that had 
seven bodies, as many hctids, and one tail. He afterwards at 
once cut olF the seven heaus or this new hydra : seven otheis 
giew iq'uin ; and the heads that ucrc cut oil’ became eacn a 
coinpljpte polypus. 

He cut a polypus transversely, k|t« two parts; he put 
these two parts close to each other again, and they re-united 
wliere they had been cut. The j olypus, thus» re-united, ate , 
tlic day after it had undergone this operation ; it afterwarefs * 
grew, and multiplied. 

He took the posterior part of one polypus, and the anterior 
of another, and brought them to rc-unitc in the same manner 
as the foregoing : next day, the polypus that resulted, ate; ' 
It had continued well two months after the operation; 
grew, and put forth young ones, from each of the parts of 
which it was formed. The two foregoing experiments do nuc 
always succeed : it often happens tlmt tlie two parts w ill not 
j<rin again. ^ 

To comprehend the following experiment, we should re- 
collect, that the whole body of a polypus formg only 0^iet>ipe, 
a sort of gut, or pouch. He has bceH able to turn that 
pouch, that body of the polypus, inside outwards ; as one 
may turn a stocking. I{e had several by him, that have rc- 
mamed turned in this manner : dieir inside is becoioe their 
outside, and their outside their inside : th^y 

and they multiply, as if they had never be^iltjrned 
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maclaI/hiit on FLUXtOyS, 


Cimcmiing tJie ymnderful Increase o f the Seeds ^ Planh^ e.g. 
of the Upright MaUow* By Joseph Hopson (f Maecfe^lcL 

In the upright mallow, the 86cds being disposed in rings, 
Mr. 11. counted those which were on the principal stems, and 
found tlicrn as follows : — ^ 

Kings « 10,199 

Multiply by seeds in one ring - 12 Seeds. 


Number of seeds i - - 122,388 

Allow for two large stems destroyed 7612 

Seeds in all - Lj0,0(X) 

He then counted the seeds in several particular rings, and 
found them commonl}^ 1 1* in each, but has confined himself to 
multiply the rings by 12, uMiich is moderate, ytt makes the num- 
ber ol' seeds amount to 1 80,000, #allo wing 7()12 seeds for two 
large stems cut /lown aul destroyed; a moderate allowance, 
considering two of the stems alone contain each above 1000 
rings : some of these stems Merc above two )»ards and a half 
high. This plant was a seedling last year, transplanted out of 
the ficULs on the end of a sfoping straw bt‘rr 3 ^ -bed ; and he 
count ^'d the rings in^tj^e mid^He of July, when it had thou- 
sands of flowers upon it, whiVh, with thousands that must 
still siu’ceed, might very probably produce at least 50,(K)0 
, A»eds more, even -supposing many of the flowers to produce 
no seed, considering 1(X)0 rings contain 12,000 seeds and 
more ; and if we multiply the number of rings actually 
counted by 14*, the number of seeds contained in one ring, 
instead ot‘ 12, we shall have an addition of 20,000 seeds, all 
which, added together, amount to 200,000, the possible in- 
crease of one seed. 


On the Method of Fhuiotts, By Colin Maclavrin* ^ 

Tin: grounds of the method of fluxions are as follows: — 
Magnitudes are conceived to be generated by motim ; and 
the velocity of the generating motion is the fluxion of the 
magnitude. 

lyfues are supposed to be generated by the motion of points. 
I'he velocity of the point that descrites the line is its fluxion, 
and melisures the rate of its increase or decrease. 

OthiT magniludea may be represented by lines that 
uicrease or dccretise in the same proportion with Jtheni ; and 
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their fluxions will be iu the same proportion as the fluxions 
of those lines, or tlie velocities of the points that dei^ciibe 
^ them. 

'When the motion of a point is uniform, its velocity is 
constant, and is meas«rcd by the space which is described by 
it in a given time. Wlien the*motion varies, the velocity at 
any term of the time is measured by the tiflSte which would 
be described in a given time, if the motion was to be con- 
tinued uniformly from that term without any variation. 

In order to deU'rminc that i!]puce, and consequently-^ the 
velocity wliicli is measured by it, four axioms are proposed 
concerning variable motions, twf) concerning motions that 
are accelerated, and two conceiniiig as are retarded. 

The hrsi is, that the spaf'e de&cTibed by an acccleratul 
motion is greater than 4he space which would have been 
described in the t^ame time, if it had not*l>ecn accelerated, 
but had contiimed uniform from tlie beginning of the time, 
'fhe secoiKi is, that life sjiace which it» described by an 
accelerated motion is less timif the hjmee whiefi is de- 
scribed in an equal time by the motion which is acquired 
by that acceleration continued at'tcrwards uniformly. By 
tlicsc, and two similar axioms concerning retarded motions, 
the theory of motion is rendered applicable to this doctrine 
with tlie greatest evidcncqi witluAii supposing quantities 
infinitely little, or having recourse to prime or ultimate 
ratios. 

'I'he author first demonstrates from them all the geriel*al * 
theorems concerning motion, tluit are of use in this docli ine ; 
as, that when tlie spaces described by twH) variable iiiolions 
are always equal; or in a gi\ej) ratio, the velocities are always 
t*qual, or in the same given ratio ; and conversely, when the 
velocities of tw-o motions are always equal to each other, or 
in a given ratio, the spaces described by those motions in the 
same time are always equal, or in that given ratio ; that w hew 
a space is.aKvays equal to the sum or diflerence of the S))ace8 
described by tw’O other motions, the velot‘ity of the first motion 
is always equal to the sum or diflerence of the velocities of 
the other motions ; and conversely, that when a ^^elocity is 
alway^s equal to the sum or diflerence of tw'o other velocities, 
the space described by the first motion is always equal to the 
sum or difFcrence of tl^e spaces described by these two*other 
motions. ♦ ^ 

In comparing motions in this doctrine, it is convenieiA and 
usual to suppose one of tliem uniform ; and it is hero 
demons!^ ed, that if the relation of the quantities be alv ays 
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determined by the same rule or cciuation, the ratio of the 
motions is* determined in the same tnamier, when both are 
supposed variable. Those propositions are demonstrated 
strictly by the same method wnich is adopted for deter- 
mining the fluxions of fi.^ure8. , 

A TUiANOLi that has two of its sides given in position, is 
supposed to be. ^aerated by an ordinate moving parallel to 
itself along tlie base. When the base increases uniformly, 
the triangle intrt'ases with an acceltTated motion, because its 
successive increments arc trs|)ozia, thnt continually increase. 
Therefore, if the motion with which the triangle fjpws was 
continued uniformly from i\uy term for a given time, a less 
space. would l)e described by it tlian the increment of the 
triangle which is actually gt'tierated in that time by axiom 1., 
but a greater space than the incr(;nu‘njL which was actually 
generated in an e(]wal time preceding that term, by axiom 2. ; 
and hence it i^ demonstrated, that the fluxion of the triangle 
is accurately measured by the rectangle contained by the 
corresponding urdjpate ofithe triangle, and the right line 
which measures the fluxion of the base. Thu increment 
which the triangle acquires in any time is resolved into two 
parts ; that which is generated in consequence of the motion 
with which the triangle flows at the biSginning of the time, 
and that which is generated in jj'ousequence of the acceler- 
ation of thijs motion for tlic samb time. "Hie latter is justly 
neglected in measuring that motion, or the fluxion of the 
’triangle at that term, but may serve for measuring its acceler- 
ation, of the second fluxion of the triangle. The motion with 
which the triangle flows is similar to that of a body descend- 
ing in free space's by a uniform gravity, the velocity of which, 
at any term of the time, is not to be measured by the space 
described by the body in a given time, either belbre or after 
that term, because the motion continually increases, but by 
a mean bctivccu these spaces. 

When the ‘<idcs of a rectanoll increase or decrease with 


uniform motions, it may be alw^ays considered as the sum ot 
difference of a triangle^ and trape/ium ; and its fluxion is 
deri\ec]^ from the last projiositi* m. If the sides increase with 
uniform motions, the rectangle increases with an accelerated 
motion ; and. in measuring this motion at any term of the 
time, a part of the inert mont of the rectangle, that is here 
determined, is rejected as generated (n consequence of the 
acci*lQralii<Mi of that motion. 


Thet fluxions of a curvilineal area (whether it be 
gener|^ed by an ordinate moving parallel to itself, or by a ray 
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revolving i|jl>out a ^ven centre,) and of the solid, generated. 
by the area revolving about the base, are determined by 
.demonstrations of the same«kind; and when the ordinates of 
the figure increase, tiie increment of the area is resolved in 
like manner into two {larts, one of which is only to be retained 
in measuring the fluxion of the? area, the other being rejected 
as generated in consequence of the uttlCleration of the 
motion with which the figure flows. An illustration of the 
second and third fluxions is given by resolving the increment 
of a p 3 Taniid or cone into the Several respective parts that 
are conceived to be generated in consequence of the first, 
second,. and third fluxions of the solid, when the axis is 
supposed to ilow unifbrml}'. ^ 

Sonic furihr Accoiutt of Polypi, in a Letter from the Duke of 

Micumosd, F. H. S,, to M. FoLitESy Eaq. Pr, It S, Dated 

Utrecht, Mtfy 1713. 

You will not be sorry to recede soint* further account of 
the polypus ; and I must tell 3 ’ou what 1 have seen in M. Trein- 
bley’s study at Sorgvliet. lie has tllere VZ large large 
glasses, of about a foot high, each holding from a gallon to 
six quarts of water, all well stocked with those aniinaLs, to 
the amount of many huiulryik. Thgy are, in general, con- 
siderably larger than any 1 had before seen ; and as 1 w^as 
first w ith him on a Tuesday, and made liiin a second visit on, 
tlie Sunday following, 1 hud the opportunity of seeing the 
prodigious increase they had made in those five days. Several 
single ones that I hud left, had in that time put out five or six 
young ones each ; and those I had seen him perform oper- 
ations on, were not only recovered, but had most oJ' them 
produced young ones also, 

1 saw him split tlie head of one about two o’clock in the 
aflernoon, and at about seven the same evening, each head 
ate a small worm. 1 saw him split another from the head to 
the tail, imd eacli of tliose parts also ate part of a worm before 
night. 

Another operation I saw' him make, wdiich I had«notdieforc 
heard of, which was that by putting one of the points of a \ cry 
small pair of sharp scissors into tiie muiitli of a polypus, and 
forcing it out at the vyy end of‘ the tail, he then laid it quite 
open like ca pigeon, or a barbacute pig to be broile^ ; yet, in 
about five hours, J saw the same polypus with the paHs so 
re-United again, that I could not perceive my thing had been 
done to and it tlien ate a worm larger than itself. 
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He then 8ho\Fed me another odd particmar, which was one 

polypus that had ihirly two heads, without any tail ; that isy 
with a head at each end. This was an accidental production, 
and as follows : two young ones grew, as from one root, out 
of an old polypus. They both dropped off together, and their 
toils not being separated, the^ appeared as just nientiot^ed ; 
but, when I sal?'*^hem, with sev eral young ones putting out 
from their sides. 

" M. Trenibley said he had seen the like sometimes before, 
but not often ; and that thlfy have then remained 10 or 12 
days in that condition, after which they have separated. He 
had in one of his large glas^^^s upwards of a hundred of these 
insects all/ull grown, and ho regaled them ail at once before 
me, with some thousands of small aquatic animalcules, not 
unlike fleas, of about the size of large anes, ai\d which move 
about with great' .sw ifbu ss in the water. These were no 
sooner put in, hut it wa^ a curious and entcrbpning siglit, to 
obsei ve in how voracious a manifcr not only every polypus, 
but every young aio also ^uit liad arms, thougli fixed to the 
side of its parent, seized and devoured these pucerons ; and 
as the body of the >^olypi]s Is transparent, every one made a 
very extraordinary appearance, from the number of puccroni 
in them ; for in several I could very plauily, wnth niy bare 
eye. distinguish and count fiveipr six of them ; and I could 
plainly discern some very small black spots, wdnch 1 was. 
^assured were the e><‘S of these pucerons. ' 

One extraordinai y observation more of M. Trcn»l}ley's is, 
that, in the double-lieaded polypus, there was at first but one 
cornnion gut between tJi^ni, so that the feeding of one head 
had the same effect as feeding them both. M. I’rcmbley is 
particularly handy and dexterous in his operations, and ex- 
plains himself about them with great exactness and perspi- 
cuity. He places some pieces of packthread across his glasses, 
towards tlie top : to tlicse some of the iiistxUs fix themselves ; 
and I have seen some that in tliat position have extended 
their arms almost to the bottom, wliicli must have been above * 
10 iuches. 

* 

History of the JRhinoceros, By Dr, PAXsoys. 

MHSJiii^he rhinoceros arrived in Kngland in 1739, Dr* 
Dou^jjlss went frequently to see it, for tlie purpose of correcting 
th&if^ifiions respecting it ; and on June 2W of this year, ex- 
hilfflm before the Royal Society a draw ing, with a collection 
l^gures of that creature, taken from several authors, who 
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had written ,of him bei ore. He mentioned also his dimensions j 
and en the 2>*th of the same month, he produced a collection^ 
^of hornsy with some account of them, but proceeded no fur- 
tjierr /rherefore, as another occasion might not offer in 
many years, Dr. P. gines the following account of the male 
rhinoceros shown in Eagle Street, near Red Lion Square, in 
1739, and the drawings annexed to it. Irrffns account, he 
had no regard to those of other authors, but liarely described 
him as he otlen saw him, both then and afterwards. 

He was fed here with rice, sug^vi', and hay ; of the first he ^ 
ate seven pounds mixed with three of sugar every day, 
divided into tliree meals ; and aln^fd a truss (‘f hay in a week, ’ 
besides greens of different kinds, which were o I ten brought td 
him, and of which ho seemed fonder than of his dry \ictuals; 
and drank large quantitiev of water at a times being then, it 
seems, two years old. • ; 

He appeared very peaceable in his temper, snffering himself' 
to be handled in any part of his body ; but outrageous when , 
struck or hungry, and pacified in eflhor castf only by victuals. ' 
In his outrage he jumps about, and springs to an incTedible 
height, driving his head against, the walls ^of the place with 
great Airv ancl quickness, iiotwkiistanding his lumpish aspect: 
this Dr. K saw se\eral times, especially in a morning, before 
his rice and sugar w'Cre given him.** • 

In height hc' did not exceed, a } oung heifer, hut w^as very 
broad aiidtliick. His head, in proportion, is ^ very large, hav- , 
ing the hinder part, next his ears, extremely high, in propor- ‘ 
tion to the rest of liis face, which is flat, and sinks down 
suddenly forward towards the middle, ^rising again to the horn, 
but in a less degree, llic horn stands on the nose of 
animal, as on a hill. * 'flie jmrt of the bone on wrhich the horn 
is fixecl rises into a blunt cone, to answer to a ca\ ity irv the 
basis oi‘ the horn, which is very hard and solid, ha\ing no 
manner ol' hollow nor core, like those of otIi(*r qua^iipecls. 

U'liat of this animal, being young, docs not rise from its 
rough base •above on inch higti, is b^ui k and smooth at the 
top, like those of the ox-kind, but rugged downwards; the 
determination of its growth is backwards, insUad of^tnflght 
up ; which is apparent, as well in tJie different horns of old 
rhinoceroses as in this of our present subject ; for the dis- 
tance from the base to i^he apex of this, backward, is not 
within a third part wo long as that before, 'and it lu^ a curved 
direction ; and, considering the proportion of this animars 
8i/>o,to its horn, we may justly imagine, tliat the creature which ' 
bore any one. of Uiose great ones muat have been a stupen- 



302 DrSCRtPTlON OP a riiinocrro^. 

V 

dous animal in size and strength ; and, Indeed, it were no won* 
der, if such were untractable at any rate. 

If we look at him in a fore \ i^w, the whole nose, from the 
top of tlio horn to the bottom of his lower Up, seem^ shaped 
like a bell, vi/. small and narrow at tgp, with a broad base. 
Ilis under lip i^ like that ol* an ox, but the upper more like 
that of a horsiTif^isiiig jt, as that creature does, to gather the 
hay from the rack, or giass from the ground; with this 
difference, tliat the rhinoceros has a power of stretching it 
out above six mehes, to a |)umt, and doubling it round a stick, 
or one’s finger, holding il fast ; so that, as to tluit action, it is 
not unlike tlie proboscis of an elephant. 



Ills neck is very slioit, being that p^rt uliich lies between 
the bjiiiek edge of the jaw and the phea of the shoulder ; on 
this part tiure are two do tint t folds, whi^h go (piite round it, 
only the fore one is broken underneath, and has a hollow flap 
hanging from it, so deep that it would contain a man's fist 
shut, the concave side bc.ng forward. Itoto the middle of 
tlie hinder one of these fo.d> or plicoi arises another, which, 
passing backwards along the neck, is lost before it reaches 
thiU; w'hich iwiTounds the fore part of the body. II is shoul- 
ders are very thick and heavy, and have each another fold 
down wpdf that crosses the fore leg ;*au(], almost meeting that 
of tha OTC part of the body just'meiitioned, they both double 
oinSar the belly close behind the fore leg. 

some quadrupeds, the fetlock bends or 'yields to the 
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weight* of t))e animal ; but in this there is no appearance of 
any such bending, and he seems to stand on stumps, espe** 
dally if he is viewed behind. He has three hoofs on each 
foot forwards ; but the back part is a Jorge mass of flesh, 
rough like the rest of kis skin, and bears on tlio sole or bot- 
tom of his foot. Uliis part is plAnip and callous in the sur- 
face, yielding to pressure from the softness sul>jacopt 

flesh. Its sliape is like that of a heart, hnvirg a blunt apex 
before, and running backward in a broad basis. The outline 
of the bottoms of the hoofs is somewhat semu'ircular. 

The tail of this animal is very inconsiderable, in proportion 
to his bulk, not exceeding 17 or inches in length, and not 
very thick ; it has a great roughness round it, and s\ kind of 
twist or stricture towards the extremity, ending in a fatness, 
which gave occasion to»autUors to compare it^to a spatula. On 
the sides of this flat part, a lew hairs appear,* which are black 
and strong, but short. There is no other hair on any part of 
this young rhinoceros, exce'})t a very small quantity pn the 
posterior edge of the upper partsS ITf the eitrs. There is a 
M'ry particukr quality in this creature, of listening to any noise 
or rumour in the streets ; for though he were eating, sleeping, 
or under the greatest engagcnvnts nature imposes on him, 
he stops every thing suddenly, and lifts up liis head, with 
great attention, till the noise if^River. 

I'he skin of the rhinoceros is thick and impenetrable ; in 
running one s fingers under one of the folds, and holding it 
\\ ith the thumb at the top, it feels like a piece of board 4 
iiicli thick. Dr. Grew describes a piece of one of* these 
skins tanned, which, he says, “ is wonderfully hard, and of a 
thickness exceeding that of any other land animal he has 
seen.” It is covered all over more or less with hard incrust- 
ations like so many scabs ; winch are but small on the rjdgc 
of the neck and back, but grow larger by degrees dow nwards 
toward the belly, and arc largest on the shoulders and but- 
tocks, and continue pretty large on the legs all along down ; 
but, between the folds, the skin is as smooth and soft as silk, 
and easily penetrated ; pf a pale flesh-colour, w hich docs not 
appear to view in the folds, except w’hcn the rhino<»ro!f ex- 
tends them, but is always in view under the fore and hinder 
parts of the belly, but the middle is incrusted over like the 
rest of the skin. To ct^l tliese scabbed roughnesses scales, 
as some have done, is to raise an idea in us of something re- 
gular; wdiich, in many auiliors, is a great inaccuracy, and 
leads the reader into errors ; for there is notiiing formal in 
any of thcu} 4 " 
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A/I Esmp on the Causes of the d/ffcrent Cclours of P/qple in 
different Climates. By Jornt* Mitcufll^ M. D. 

Tit^ Colour of tvhile People proceeds from ike Colour which 
the Epifiermis transmits; that isffrodt the Colour of thel Parts 
under die Boif lcrm iSj rather than from a/iy Colour of its Own, — 
The truth ot‘ tUIs proposition will plainly appear to those who 
conhider, that the colour of white people ih always more or 
Icis clear or vh id, as the skin is thinner or thicker, finer or 
coarser ; that is, as it is more or IcsS adapted to transmit the 
colour of the white parts below it. But this will be better 
confirmed from the fblloVt^iiig considerations: 1. The palms 
of the hands, lip^s &c. where the epidermis and skin are so 
tliin as to transmit the colour from any thing below them, 
appear red, or of the colour of Ihe ted blood under them ; 
especially in those in w'jioni the skin is fine and thin ; but 
where the skin is thick and coars^e, those pai^s appcMr almost 
'of the .same colour with the rest of the body. 2. 'J'he blush- 
ings of the checks, and their redness in fevers, seem to bo 
another proof of this cause of their colour ; for, in a moment, 
tliey change from a pale to a deep red; but no one will 
imagine, that tlic epidermis then changes its colour, or power 
of rcflo(tIn<» the lays of light; but that it transmits" the 
colour of the blooin* which it such times is more forcibly 
driven into the capillary subcutaneous vessels, and shines 
tlirougli the epideimis ; but before, these vessels contained 
only a serous liejuor, and accordingly the skin appt^ared of 
that colour: wdiicli will fui ther appear on squeezing sucli red 
parts, wliich drives the blood out of them, and makes them 
appear white; whereas, on removing such pressure, they re- 
co\er their colour, as the blood does its place, h. The yel- 
low '‘oloiir of the skin in the jaundice is a furtlier proof of 
this itssertiun ; where the yellow bile is diffused tlirough the 
vessels of the cutis, aii<l appc.ns through the epidermis ; but 
no one will imagine, (Imt the epidermis itself receives this 
viscid bile into its ve* ^eJs ; which arc so small that many ac- 
curate anatomists, a.s Mor/agni, have denied it to have any 
vcssSls £t all ; and the mo.st accumte could never show theuu 
4>. The pa,^look of those in whom the blood is viscid, or cir- 
cuRitcsjd^" little force, show's that the epidermis then trans- 
mit^^tjfii^olDur of the juices and f bres below it, which are 
tliQ|l||L umnixed with red blood. .5. The same is manifest in 
1 whose bioo/l i> poor and serous, as the Icucophlcgmatlc, 
in whom the epidermis transmits t!ic colour or the wut^ 
scrum under it. ^ 
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HeAce it appears, that the epidcnnis is a transparent fi[iem« 
hrane, which easily shows the colour of the parts under it, in 
jthe same manner as the cpmea of the eye transmits the 
coIOifr of the iris. 

The Skins of Negrot^ are of a thicker StAstance, and denser 
Textuh^ than those of white JPeeplcy and transmit no Colour 
through them. — For the truth of the first pp*t»of this propo'* 
sition, we need only appeal to our senses, and examine the 
skins of negroes when separated from the body ; when not 
only the cutis, but even the epidt'vnii^j, will appear to be mtiCh 
thicker and tougher than in white people. But because the 
substance and texture, especially pf the epidermis, is not a 
litle altered in anatomical preparations, and that in sucli a 
nie^urc as to alter the texture, pci Imps, on which the colour 
depend^, by boiling, spakiijg, peeling, dc. let us examine the 
skins of negroes on their body; wh^re tlieynvill appear, from 
the following considerations, to liave'all the properties assigned: 
1. In bleeding, ^r otherwise cutting their skins, they feel more 
tough and thick, than in white pesple. 2. •When thd epider- 
mis is ^separated by cantharides, or fire, it is nuicli tougher 
and thicker, and more difficult to raise in black than white 
people. 3, Negroes are ncvei^ subject to be sun-burnt, or have 
their skins blistered by any hucli degree of licat, as wdiites 
are. 4. Though their sktns^^ in sgpjp particular subjects, 
should not be so very thick in substance, yet in w inter, when 
they are dry, and not covered with that greasy sweat which 
transudes through them in summer, their skins feel more coarse,' 
hard, and rigid; as they do in ardent levers, with a dry skin. 
5. Their exemption from some cutaneous diseases, as the 
itch, prickly lieat or cssere, which no adult negroes arc 
troubled w’ith, but tliosc of fine and thin skins are most sub- 
ject to, show the thickness or callosity of their skins, which 
are not easily affected from slight causes. 6. And nof only 
the thickness hut also the opacity of their skins, will appear, 
fiom their never looking red in blushing, or ardent fevers with 
internal inflammations, nor in the niea^'les, nor small-pox^ t 
where, though the blood must be forcibly impelled into tti6‘ 
subcutaneous vessels, yet it does not appear through tl^ epi- 
dermis. The like may be said of their veins ; which, though 
large and shallow, yet do not appetir blue, till the skin is cut. 
7. In the jaundice, anasarca, &c. the skin of negroes never 
shows the colour ot the 7 )arts under it, though visiWe enough 
in the eyes: of w'hich Dr. M. saw a more convincing prixif in 
oOinc negroes labouring under a bilious fover^ in whom the 
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serum of the blood, when let, was of a deep bilious yellow; 
but no yellow colour appeared on the skin, though plain 
enough to be seen in the eyes, , 

Hence iniglit be deduced one plain cause of the blackness 
of negroes : tor if the colour of the skin depends on what if 
transmits, and the skins of negroes transmit no colour 
through theiUr^hcy must needs appear black ; according to 
the known doctrine of light and colours, that wherever there 
is a privation of light or colour, there of course ensues durk« 
ness or blackness. But as most solid bodies, which are not 
pellucid, do generally leflect some colour, which we know 
no black body does, we shell next enquire into the particular 
make of their skins, by which they are rendered incapable to 
redoct, aS well as to transmit, the rays of light. 

77/f Perri of the Shin which appears {dack in Negroes is the 
Corpus Reticulare Cutis, pnd ejclirnttl LaintUa of the Epid&r^ 
mis ; and alt other Parts hre of die same Colour in theta with 
those of white People, except dir' Fthies which jtass Iteiween 
those teSo Parts.^ For a oof of this proposition, we niUut 
examine the structure of the skins of negroes more narrowly, 
which limy be done after blistering with cantharides, or after 
a scald or burn; when their ^ skins appear m the following 
manner : the cutioie, which is separated, apjicars nearly of the 
same colour on the oqt^ide, as before such sepiiration from the 
body; but on the inner side is almost as wiate as the same 
part in white people. 

^ The c utis itsell, which lies under this black membranous 
expansion, and to whicli it is closely condi'cted, is of a wliite 
colour in negroes, somewhat like the skin of many brown- 
skinned white people ; but when this. black corpus reticulare 
is on it, after the epidermis is separated, they appear, when 
both connected together, of a brown coppei -colour, somewhat 
like tne colour of an Indian or Mulatto ; some of the colour 
of the white skin below being transmitted thiough this thin 
black membrane : which seems to show in what manner the 
colour of these Indians and Mulattoes may be occasioned, by 
tlie colour of the white membranes under tlieir cuticles ap-« 
pearieg partly and imperfectly through them, as the white 
skin does through this corpus reticulare. 

Hence Ui|^/vformation of the epidermis seems to be mora 
easily sbgriiirH# end more complete^ Reduced, than from any 
prepaM^irof it in white people* For the external lamella 
of ijruDw&ifestly arises from the corpus reticulare, by the iuter«^ 
vehtidn of the black fibrilke, wliich lias been shown to per- 
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vadq tlfe iuncr lamellas of the epidermis; and this corpus re*f 
ticulare Itself arises from the subcutaneous nerves; so nice!/ 
apd accurately delineated by flustachius. 

Colour of Negroes does not proceed from any blank 
Humour^ or fluid Parts egntnined in their Skint $ Jar there is none^ 
such m tmg Part of (heir Bodks^Mtnore than in white People* 

It has been the generally reeei\ed opinion, cause of. 

the colour of negroes i& a juice or fluid of a black colour^ 
which lies between the epidermis and cutis, in some aqueous 
vessels, which serve to lubricate those parts. But this 
opinion needs only to be well and more thoroughly considered, 
to be confuted. But if there was j^ny such thing as a black 
humour in the skins of negroes, no doubt it might be drawn ^ 
out by some means or other ; but, though Dr. M. had rna^ 
cerated the skins of iiegroe^, and particularly the epidcmiis, 
in warm water,' whicli re<idily dissolves the juices of the body, 
yet he never could extract any bl.fck juices from tliem, by 
any such maceration, or even by a more powerful expression. 

The PpidermiSi esjtecial/g its external Lamella* is divided into 
two Parts* by tts Pores and SvtdeSf tico hundred Times less than 
the Particles of Bodies* cm which their Colours depend •— Sir 
Isaac Newton informs us, that tlje particles of bodies, on which » 
their colours depend, are about 600 times less than thosd 
which can be discerned w ith t^c nak^c^eyc. But Leuwen* 
hoek sliows, tliat a portion of tlie epidermis, no larger than 
what can be discerned w ith the naked eye, is divided into 
125,000 pores ; which pores must divide such a portion of the 
skin as can be disc6i||cd with the naked eye, into ]25|(K)0 
particles ; tlierefore each of these parts of tlie skin, between 
Its pores» must be about 200 times less than those particles* 
on which the colours of bodies depend. 

From this account of the cause of the difference in colour 
among those people that are white, we may account fbr'tlie * 
cause of tlie colour of Indians, and other tawny }ieople, who 
seem to differ from each other in colour, and from white 
people only in degree, as they have more or less of this ‘ 
tawnv yellow proceeding from the imperfect transmission of ^ 
a white in tlieir colours : thus, if we proceed, from tbe sjrar- * 
thiest white person to the palest Egyptian, from thence to the 
fairest Mustee, Mulatto, moor, ^c. to the darkest Indian, we 
may plainly see, tliat they differ from each other only as they 
have more or less of the orignal wlute in their colour ; ^and as < 
we have shown this tawny colour iff white p|jiple to jjrocwd^ 
from the thickness or density of their skins^}8trucling the ^ , 
ttHnsmissionjif the rays of light ; so it is very plain that tlM» 
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same tawny colour, in these other tawny people, which seems 
to be of the same kind, but different in degree, lAust proceed 
from a like cause, that is, the tiuckness or density of their 
skins : and accordingly it will he found, that all such peo- 
ple have skins of a tliickness or density proportional to the 
whiteness or darkness of their colours. 

So that, fi^ww, the wliolc, we may conclude, that the proxi- 
mate cause of the colour of negroes is threefold, viz. the 
opacity of their skins, proceeding from the thickness and 
density of their texture, wiJiich obstructs the transmission of 
the rays of light, from the w hitc and red parts below them ; 
tog<‘ther w’ith their great^T refractive power, which absorbs 
those rays, and the .smallness of the particles of their skins, 
which liiiuler them from reflecting any light. 

Ilcn *c we may justly infer, l.^'l'hat there is not so great, 
unnatural, and unaccountable a difference between negroes 
and white people, on account of their colours, as to make it 
impossible for both ever to haw^ been descended from the 
same s^tock, as some unskilled in tlie doctrine of light 

and colours, are very apt, too positively, to affirm and believe. 
2. That the epidermis, besides its other uses, tends to preserve 
the uniformity of the colours of people throughout the world. 

7’4e Influence of the hi hot Countries^ mid live Ways of 
IJfe of the hthabttmits^ in are the remote Causes of th/e 
Colour of Negroes, India us, Sfci And the Ways of Living, m use 
among most Nations of white People^ mahe their (flours whiter 
than they were originally, or tvonld he naturally. — As fi)r 
what relates to tlu* remote causes of’ tl0 colours of negroes, 
it has been generally supposed, though not universally be- 
lieved, that the power of tlie sun in hot countries ia the prin- 
cipal, if not the only agent, in producing this effect. The 
skin, then, i» deprived of its white colour, by the force and 
influence of tlie sun, these four ways ; 1. By being rendered 
opaque, from a dissipation of its more aqueous and pellucid 
juices : the known effect of tlie sun’s heat, and which will 
render all bodies opaejuG. 

2. By a concretior* of its vessels and glandules, from this 
disstpat^n of their aqucou.> contents, wliich renders the skin 
both thicker and denser, or more callous or rigid. 

3* By fk^fjew accretion of many new membranes, which 
render it thick and opaque. For the sun-beams act as a vi- 
bratiiijg; fyree, or extern^ friction, on tlie skin, wdiich derives 
fresh. K^plics ^juices th it; by which new membranes, oi 
are fdHtcd, in the same manner as the epidermis is 
rfimiinBd when abraded, which is very soon and easily donol^ 
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^ 4r.^By increasing those parts or principles, in the compel 
sition of the epidermis, which have the greatest refractive 
powers. As the terrestrial, %nd fixed saline ; but especially 
the tenacious sulphureous, which refract and absorb light 
more strongly than a^jy other substances; while the more 
transparent and pellucid principles, as the aqueous, spiritous, 
and volatile saline, are evaporated by the he»:tr*^hich causes ' 
the other more fixed principles to be accumulated in greater 
quantities, and combined in larger collections ; and these 
particles, being likewise more com minuted by the sun, will 
on that account be black, as happens to oil when well boiled. 

Hence it will appear, that the power of the sun’s heat in 
hot countries, and its more immediate application to the 
body, or the increase of its force, by the nature of the soil, 
or ways of life, is the i;em(\te cause of the blackness, and 'the 
different degrees of blackness, of the inhabitants of the torrid 
zone : whereas the luxurious custbms, and the effeminate 
lives of the &e\Vral nations of white people, in the northern 
climes, are the remote causes of «their respective Mr com- 
plexions* 


Observations on several Sjxxks of Ftesh-waler PoJt/pL Bp 
M. AhRAUiu 

We find, in divers places, on water-plants, and other bodies 
in the water, a whitish substaiue, that looks^at first only like 
a sort of mould: ^ sometimes see plants, sticks of wood, 
snail-shells, and thfflike, that are enthely coveied over, with 
this substance. But if w^e take any of these, put them into 
a glass of clear water, and then examine with a inagnitying 
glass what is upon them, we soon discover in the little bodies, 
which by their asseinhlege fonn this wln’tish substance, such 
motions as give sufiicient reason to consider them as living 
animals ; and this will appear yet more sensible, when they 
come to be observi‘d with a miiioscope. 

In one ease where the polypi are simple, they are not 
above the 210th part of an inch in length, and are of a shape 
nearly resembling that of a bell : one of these is repreaJtnted 
exceedingly magnified. Tlie anterior pari, a c, generally 
appears open, when it properly presents itself; the 
posterior part, i by is fixep to a stem or pedicle, he; and 
It is by tlie extremity, c, of this pedigle, that the polypus 
fastens itself to any other sort of body. T||l||>olypus 
‘ of tliis sort generally appears to the micrSRRne of 
brownish ^olour, excepting at its smallei end b* wliere it is 
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tcnqjwr,' It ott 

Sth ijlljr of that Ddgntlv of *Oi>Iy ooe 
«ag|^|ioJbT)us, which wag acedf ^ at 
f; th|# polypus divided ItgaV that even- 
ings at half an hour after eight 
oV*ioca> there were to be discovered 
b two perfect polypi, whose pediolea 
01 ^ brandies, hdyhl^ continued length- 
ening till tile morning' of the next &y, 
being the 10th of the same month of 
September : at about a quarter after 
nine that morning, these two polypi, 
which were then at di d, began also 
each to divide ; so that at a quarter past 11^ there were at fi 
anddfQur complete polypi, whose several pedicles, di, df,df, digj. 
formed themselses soon after* On the 1 1th of the sam« 
Scjitc^nibar, about half an hour ai^r seven^ in the msming^^ 
these ^ last four polypi had already again divided themselves f 
that ia, that there weie at i, t, t, i, eight distinct polypi p 
and this cluster, so consisting of eight polypi, is hero reprch 
s^Oi^d as it appeared on the 15dh of die b*une month, between 
10^(|Jll in the forenoon* 

1^^* has seen four othei^ species'^of polypi, that hi« 
<Toa^ m the same nuuiner as those above mentioned; that is, 
which split and divide ♦hemsdves according to their lengtJv^ 
Tiiose which com^the nearest to the hrst are someimsf 
^r, and tuic branches of their clusters are 
, they appear, when there is a number of 
a changeable violct-colour : tlie dusters of thm 



itioie 
parent 

togetJfer^nJt' a change 
bear a good resemblance to a sprig or aigrette of spun idass. 

Mr* T. also observed, regularly, other jsmall polypi, of a dif ' 
ferent soit from those that are found in clusters. Tlieso arc 
nearly in shape like a tunnel, pretty long ia proportion to 
opening of their larger ends. For this reason, Mr- t>e Keau*- 
mur has tliought proper to distinguish jthem by the halite of 
tunnel like polypi, llo is oequamted with three snedea or^ 
last pdjypf, whidi are, reiqiectii ely, gre^,-lliper and 
tiftutc- Their atiterior end, particularly, is of a fjir 
pohnded shape than may at jfirst be fmagmed. There"^^ ■ 
be obstmd round the edges of tlus*p.irt a sendblg mf 
mdth feidnblmg that pf an in4iet|led wh^' 

cndlols scriw, tux^ned vciy fast about 

fJTy|4i fbjni no dusfprs, like the others^"'^^l|jfiidel 
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tliat pass floating near the anterior parts of these iusects> 
are in some manner drawn into the mouths of their tunnels ; 
and sometimes a considerable number of very small round 
animalcula^ fall one after unothof into these openings, Some 
of these wore indec’d afterwards let^ out again, at another 
opening ; but it could plaiidy be seen, that many of these 
little round It»*4cs remained within the bodies of the })olypi ; 
and it is therefore apparent tliat these little bodies, so taken 
in, became their food. 

These tunnel-like polyji* also multiply by dividing into 
two, but they divide other\vi>,e than the clustering polypi; 
they neither di\ide longitudinally nor ti ansversely, but sloping 
ancf diagonal -wise. Of two tunnel-like polypi, just produced 
by the division of one, the first has the old head and a new 
posterior end ; and the other the old posterior end, with u 
new head. 

Oh Poi>sif Shells. Ihf the Her. Roger J^ickfuivo. 

At Woc^Jbridge, in Suffplk, in a farmer’s ground, tliere are 
sonic pits, in depth ccjiial to the usual height of houses, c*on- 
sisting of several stratA of shells, from tlie bottom to within 
about nine feet of the suriace, where the natural soil of 
gravel and sand begins, llie'mass of shells here collected is 
prodigious ; the sorts ^arion^ : but tlie bii(*c‘inum vulgare, or 
whilk, prevails the ino t. The depth to which these ;»hells 
reach is not j et dug down to. Woodbridge is seated seven 
miles N. E. from Ipsw'ich ; and is about the same distance 
from Orford on the sea-coast, which beard from it due east. 
IloWsuch a mass of shells should get there at sui'h a distance 
from the sea, wdien history has not informed us of any rt - 
markable inundation in those parts, or that such a tract of 
land was e\er recovered from the sea, ajipcars difficult to de- 
termine. Indeed the river Debon, wliich rises at Dehenham, 
some miles ofh runs by Woodbridge, within half a mile of 
these pits, in its course to thedcrnuin Ocean, wdierr it cmipties 
itself*: but such a collection of shells can iiarilly be supposed 
to ha^e been thrown uj) by it, and a surf.icc of earth to the 
depth of nine feet, settled ou'i* it, without allowing a space 
of time lor such a circumstance almost cc^ual to the interv.^ 
betvi^ecn us and the deluge*. 

Concerning an exlraonllnary /r/yve Fossil Tooth of an 

i^lepknnt. Bn Mr. JIehr y Baker, F. R. S 

The fossil to A Mr. B. recei\ed from Norwich. It seems 
to be a grinder belonging to the left under jaw of a vel^ 
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large Elephant, as its own size and weight «iay show t for the 
circumference, measured by a string drawn round the edge, 
is three fcet,^’^anting one yich; in length it measures 15 
inches ; in breadth, where widest, seven inches ; in thickness, 
about three . and its wpight is upwards of 11 pounds. 

On one side it is convex, and on the other concave, with 
16 ridges and furrows running on each side trarfSversely, and 
corres{)oiidiug with the same number of eminences on the 
grinding edge, which appears fuiTo^vcd like a millstone. On 
the bottom of the purt that lay within the gum are bcvera^ 
cavities fof the insertion of the nerves. The whole tooth is 
almost entire, and seems very little, it at all, petrified ; but, 
since its being exposed to the air, several little cracks appear. 
Other monstrous bones were found ^ith it ; and patticulaily 
thigh-bones, six feet, long, and as thick as the thigh of a 
man ; all which belonged, probably^ to the same animal, and 
may be considered as ferther prooA of the creature's enor- 
mous size. *• * 

The place where, and the marsier how,**these bon^s were 
discovered, are curious particulars. A little town, called 
Munsley, is situated close to the sea-shore, on the north-east 
coast of the county of Norfol^, where the sea is bounded by 
exceedingly high rocky chfls : some of’ these being gradually 
undermined by the continual dashing the waves when the 
tide comes in, great pieces frequently tumble down on the 
shore, and by the tumbling down of one of these the above- 
mentioned bones and grinder were discovered. 

This discovery seems a convincing demonstration, thqt the 
earth hgs undergone some very extraordinary' alterations: for 
the remiiins of animals, of quite different climates and regions, 
and of kinds which, in the present situation of the world, 
could never possibly come over hither, must either imply 
their having been placed here by Pi evidence originally, or 
that tliis island must hcietofore have been contiguous to the 
Continent : but since w e find these creatures in very hot 
countries only, it is highly probable they were never placed 
here by Providence. '* 

What changes have happened to our earth, and Jiowi^ they 
ave been produced, no human wisdom can possibly find out 
with any certainty. But suppose only the polar points, or 
the axis, to have beeii shifted at any time but a few^ degrees, 
and its centre of gravity to have been altered, which some 
great men have imagined not improbable, what convutsioiis in 

C tnre, what a luiiversaJ change in the face of thin^pi, iniist^ 
us have l^ccn occasioned * wliat iiuiiulations, or deiug%.s ot 
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water, boariug every thing before tliein ! wliat breaches in 
the earth, what hnt ricaiieb aiui teinpests, must have attended 
such an event ! ior the waters must have bedfrolled along, 
till, by them, an e<iuipiiLnO was produced. 

• All this, indeed, is bari'ly eonjecture ; but the bones and 
teeth of fLslios, the ui(ilutiuii*s of sea-shclis, some of which 
are petrified, tind otliers not, and the niony sea-productions 
found buried in the cartli in almost every country, at vast 
dihtuneos ii'oin the sea, and even in the midland parts, are 
demonstrations of tile surpi (sing alterations that must have 
happened as to the disposition oi'sea and land. 

The thigh-bones of six feet long exceed, also, by two feet, 
any ever yet heartl of*; and, according to Mr. lilair s oste- 
ology of an eJepli.int niiie fet t high, which died at Dundee 
in Scotland, in the year ]7i)(>, and wlmsc thigh-bones were 
tliree f(*et in length, ue may suppose, by the rules of propor- 
tion, that the elephant, to winch our bones and tooth be- 
longed, w’^as lb feet in height. ' 

' _ 

An in Pounds mid Ounces^ of the surprismg Quan* 

tdiis of Food dfvoin'Cfl />// a Pag, VI Years ofd^ in six 
Simes'oiv Jhn/s, at Jitavk Jiitrnslegy in Yorkshire Coin- 
muntcohd hy Dr, MbnriMUii Sec, Ji,S, 

Tiir boy was regular as o6icr children, till about a year 
before tlie above date, when this extraordinary crav ing of 
appetite first began; wldcli aiHictcd him to such a degree, 
that if he was not fed as he called out for it, he would gnaw 
the very llesli off his om n bones ; so that, u hen awake, he was 
constantly de\ouring; it could hardly be called eating, be- 
cause nothing passed his stomach ; all w'as thrown up again. 

Of the various substances, broad, meat, beer, milk, water, 
butter, eheesc', sugir, treacle, pudding, rve, fruit, broth, po 
tatocs, he swallowed in the >ix succ(hsi\e days, as foi 
lows ; viz. 


'fhursday - 

- (;yib 

8oz, 

Friday - ‘ 

- 61 

14 

.Saturday - 

- 58 

8 

Sunday 

- 77 

0 

Monday 

- 60 

12 

Tuesday 


8 

Salt 

- 1 

0 in the six days 


Total - 384 2 
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On the Dedth of Oie Coitniess Comeiia Zavgdri and Bandit 
• ^ of Cessna. 

The Coiintcss Cornelia Bancli, in rhe62d year of her age, 
was all day as well as UFcd to be> but at night was ob 
served, when at supper, dull and heavy. She retired, was put 
to bed, where she passe<l three hours and utbre in ianiitmr 
discourses with iicr maid, and in some prayers * at last, falling 
a^^lecp, the door was shut In the morning, the maid taking 
notice that her mistress did luit awi>ke at the ustial hour, 
went into the bed-chamber and called her; but not being 
answered, doubting of some ill ac^ddent, opened the window, 
and saw the corpse of her mistress in the dc])lorabJe condition 
following: — 

Four feet distance from, the bed thore was a heap of ashes, 
two legs untouched, from the loot to the ’knee, with their 
^lockings on ; between them was** the lady’s head : whose 
%ruins, halt ot* the back part of the skull, and the whole 
chin, were burnt to ashes ; amc^g whicli^were found three 
fingers blackened. All the rest uas ashes, which had this 
particular quality, that tlicy left in the hand, when taken up, 
a greasy and stinking inoisturp. 

The air in the room was also obscr\ ed cumbered with soot 
floating in it ; a small oil-lanijj on thi^ jQoor was covered with 
ashes, but no oil in it. Two candles in candlesticks on a 
table stood upiight; the cotton was lefl in both, but the 
tallow Has gone and vanished. SomeHlmt 'of moisture was 
about the feet of the candlestickh. The bed receiv^»d no 
ii’iuage; the h]unket^ and sheets were only raised on one 
side, as when a person ri.^es up from it, or goes in : the whole 
furniture, as well as the bed, wus spread over with moist and 
ash-coloured soot, Hhich Jiad penetrated into the chest of 
drawers, even to foul the linens ; tut}, the soot was also gone 
into a neigltbouring kitchen, and hung on the walls, move- 
ables, and utensils of Jt. 

It was remarkable, that the floor of the chamber was so 
thickly smeared with a gluish moisture, that it could not he 
taken off; and the stench spread more and more thrm^h the 
otlier chambers. 


In the Acta Medica et Phtlosophica Hafniensia, 
lished by Thomas Bartholin, a similar accident U 

related in these words A poor woman at Paris used to 
drink spirit of wine plentifully for the space of three ^ears, 
jjte as to take nothing else. Her body contracted such a com- 
IRistible disposition, that one night she, lying down on a 

p 2 
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Straw couch, was all burned to ashes and smoke, except the 
skull and the extremities of her lingers.” 

John Henry Cohausen relates, That a Polish gentleman, 
in the time of the Queen Bona Sibrza, having drank two dishes 
of a liquor called brandy-wine, vomited ilaines, and was burnt 
by them.” • 

The narrators opinion is, that the fire was caused in the 
entrails of the body by inflamed eflluvia of her blood, by juices 
and fermentations in the htoniach, by the many combustible 
matters which arc abundaiti in Jiving bodies for the uses of 
life; and, finally, by the fiery evaporations which exhale 
from the settlings of spiiit.u>f wine, brandies, and other hot 
liquors, in the tunica villosa of the stomach, and other adipose 
or fat membranes, w ithin which, as chemists observe, those 
spirits engender a kind of camphor ;; wlych, in the night-time, 
in sleep, a full breathing and respiration, are put in a 
stronger motion, and, consequently, more apt to be set on fire. ^ 

Some Observations on the Cancer Major^ By Mr, PsTSfi 
COLIINSON 

The cancer major, or larges^ species of crabs, have their 
chief abode in water from 20 to 10 fathoms in depth ; they herd 
together in distinct trijH*s, and have their sc|)arate haunts for 
feeding and breeding, and will not associate with their neigh- 
bours, This has been carefully tried, by taking a crab, and 
InMiking its shell, and carrying it two or three iiiiks distance, 
and leaving it among the same species : this ciab bus found its 
v> ay back to its old home, and has been caught by the same 
fishermen that carried it. 

The smallest crab that conies to hand is about the size of 
a chestnut ; the full grown 7 lb. weight ; but there has been 
one caught that weighed 12 lb. The bait is flesh, or pieces 
of skait. or small shark, of which he eats but little. The 
fishermen all agree, the crab will live confined in the pot or 
basket some months, without any food but what is collected 
fiom the sea-water, and not decrease in weight. 

Once a. year, like the lobster, they lose or cast their shells. 
Against this extraordinary change, they choose a close and 
well -secured retreat in the cavities of rocks, and under great 
stones ; they creep in, and w’^ait, till by degrees the parts 
are disengaged ; whicli is effected by withdrawing their le^ 
front their md sliells, leaving them, and the upper part of their 
body-shell behind. In this naked state they make a very o^||k 
appearance, being an ill shapen lump of jelly-like substancl|P^ 
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wliicli gradually hardens into a shell a size larger than the 
old one : for this is the way of growth appointed for this 
•anini^l) and others of the yrustaceous species. But what is 
most surprising, this large species of crab has a power in 
itself voluntarily to grack and break its own legs or claws, 
and drop them off. • 

Mr. Benjamin Cook, at Newport, in the Isle of Wight, 
F.R. S., inlbrmed Mr. C. of this marvellous property in tlie 
great crab ; but he could not comprehend it, till he saw the 
experiment tried on two crabs ;*then he was soon convinced 
of the truth of the fact ; for in a few minutes the legs all 
dropped off one alter another, irhis the crab will do in any 
position ; but the easiest method is to lay it on its^back, and 
tlien take a pair of strong iron pincers, and break the shell, 
and bruise the desh, of the third or fourth joint of its small 
log ; after it has rt'ceived the hurt, it bleeds, and gives signs 
of pain, by mo^ ing its leg Iroin sitic to side ; but afterwards 
holds it quite •htilh in a direct and natural position, ^without 
touching any part of its body, or ?ts other legs, with it. Then, 
on a sudden, with a gentle crack, the wounded part of the 
log drops off at the second joint, or internodium, from its 
IxKly ; just as one sees the /leck of a retort separate, whore 
it has been heated by a red hot iron ring, on the application 
of cold water. The great lopy arc caat^if m the same manner, 
but are not so easily laid hold on as the small ones. Those who 
have not seen tins wonderful operation may reasonably oon-^ 
elude, that the log is cast out of its joint or socket; but it' is 
quite otherwise ; ior it cracks and breaks off in the smoothest 
part of tlie joint, and the rifti of the body-shell is no wayj 
assistant to it. 

'fu try wliat effect increase of pain would have in this 
work, a sniaii hole was pierced in the gre^ut legs, and then a 
pointed iron was put in to lacerate the inclosed muscle ; the 
consequence was an*'Werable to expectation ; symptoms of 
greater pain ensued, and the leg was cast off with greater 
violence. 

It is really amazing and incoiiceivftble, by what power or 
contrivance in itself, so w'onderlul an operation can per- 
formed by the crab, as voluntarily to crack and break so hard 
a shell, and its muscles, and then cast off its legs. The small 
diameter of this joint, t|ic disposition of the fibres, and a very 
small circular fossa, may contribute greatly to accelerate the 
work ; but yet the main spring of action seems beyond the 

r ich of human comprehension. 

When tjjc leg is dropped off, a mucus or jelly is discharged 

? 3 
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rn the remaining; part of tlic joint next the boily, which, a$ a 
natuial styptic, in^tantly stops the bleeding, and gradually 
)r\rdens and grows cvillou^, and forms into a leg in niiuiuture, 
w hicli by degrees shoots forth, and attains to its natural size, 
to supply the place of that w hich was Jost, 

The crabs are natuially very quarrelsome, and with their 
gieat legn or Hans nghl and kdl each other : with them they 
catch hold of their ad\ersary's legs, and whatever they seize, 
they strongly retain for a. long while; tlicrc is no escaping 
their eiuel foe, but by voluntarily Icaiing a part of the leg 
behind, in token of victory; but the principal end for widen 
this is done, is the saving the life of the coiu]uered : for n hen 
tlicy are bitten and bruised, and cannot break oif that limb, 
they soon bleed to deatli. 

The fishermen showed an expiTiment, to give some idea 
of the tenacious disposition of this creature, by obliging a 
crab with its gieat claw to lay hold of a small one ; the silly 
creature did not distinguish that itself was thl aggressor ; but 
exerted its strength, and V^oon cracked the shell of its own 
small leg, and it bled freely ; but feeling itself wounded, to 
save its life required a power peculiar to itself to break off 
that limb in the usual place , which it presently effected, and 
held fast for a long time tlie broken part in Ids great claw : 
w^hicli evidently shoY<s«i that ^his creature retains whatever 
it lays hold on, and when overcome by its enemy, ratisonis 
its life at the expense of a limb. 


Observations on tfie Precipices or Cliffs on the North-east Sea 
Coast of the Covnty of Norfolk. By Mr. IViluam 
A RDF RON. 

Thk various strata, wldcli make up tin's long chain t)f moun- 
tainous cliffs, must be very interesting to every one, who takes 
a pleasure in looking into the many changes which the earth 
undoubtedly has undergone, since its first creation. Vege- 
table mould, sands *of \ariinis kinds and colours, clays, 
loam9, firsts, marls, chalk, pebbles, &c., are here to be seen at 
onq view beautifully interspersed ; and frequently the same 
kind many times repeated ; as if at one time dry land had 
been the surface ; tlien the rc*a ; afte% morassy ground ; then 
the sea„ and so on, till these cliffs were raised to Uie height 
they are now found. 

This is demonstrated by the roots and trunks of trees, whkj|^ 
.are to be seen at low watei in several places op tld^s coiPP 
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near llasborough and Walket: bones of animals arc often 
t'ouiul htie also. 

, Tliese hills seem to have been formerly the boundaries to 
an ariuof the sea, uliich itiade Norwich a famous sea*{3ort. 
This some of our ‘ancient histories make mention of as an un- 
doubted truth, thougli *ijow considered as a mere fable, as no 
vestiges of it remain aboM* ground at tliis day. • 

In the above-mentioned marl pits lie discovered a stratum 
of shells, of about f^o iecl thick, running nearly parallel to 
the horiz(»n. lie examined earetiifly this erratum, where he 
found a great many kinds of shells ; but none which had witli- 
stood time*s all-devouring teeth, sp as to bear the handling ; 
exeepting the coiinnon wilk, hoin(‘of whi^Ii w’ere very jieW'ect. 
Among the variety of tliint^s he noticed in this stratlim was a 
piece of coal, which lie py‘ked out Irom among the shells, 
'fhis must have lain here as long as they, ami been brought 
from some oiIut county, as nottii«g*of its kind is to be found 
liere, but what *is broiight^ftom <listant These sh.'Hs 

lie 14 yards above the am face of rtm n\er, snd nearly *six be- 
neath the top of the lull, and he believes jarda above the 
surface of the sea at \«irnunith. ^\nd it is very rcnuirkable, 
that in tliesc mail pits, si v or seven }aii!s lower than tlie 
above-mentioned stiatuiu of sfudU, are found a vast quantity 
of stags* horns lying ui all Ncvtral 1 took out 

with my own hands; and tlm workmen, who are empIo3td 
Jure, say, that they suiucly wo»*k a day, but they lind more 
or less of them. But none arv lound until e/ ’ * ' 

The^e horns have been v<*i y large ones ; some of the spines 
measuring 12 inehes and upwards in length. Many of them 
are more than 2 ,^ inches in diameter, and several of them 
above 12 inches Iroin spine to sjiine. 

Another curiosit}' wils the entire .skeleton of a man, which 
w'as found in the same stratum with the aliove-inentionud 
horns, as one of the w orknien assured me ; he said, he took 
the pains to lay it altogether on the gra®s, as fegidarly as he 
was able , but his curiosity being then satisfied, he left it to 
be ground to pieces by the carts and waggons that came 
thither for the marl. • - 

Among the clay lie a groat many knots, lumps, or nodules, 
of a bluer kind of earth, not widely diifciing from that which 
is found in Harwich eliff^: these, when digged up, are soil; 
but when they have been for some lime exposed to the opin 
air, they become almost as hard as dint. In and upon tllese 
lumj^’ are the impressions of the cornu annnonis, or snaki*- 
jicnes, in uj/t-autitul maimer, fioiit one inch to five or bix in 

*•4 , 
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diameter, and several have part of the shells on them^ of a 
yellowish white. Many other shells are found in these lumps ; 
as the pcctunculus, he) met stones, beleiimites, common 
cockle, turbos, &c. ; but these ai'e most of them very small. 


Observations on a sort of Libella, or Ephemeron. Bp 
Mr. Prter Coluxsox. 

Walking by tlic riverV side at Winchester, Mr. C. was 
told, that now was the time of year that the ^ Fay-flics, a 
spccu-9 of Hbolla, came u|\ out of tlie waters, and were seen 
for a few days, and then di^ajipcared. 

May 2H. 171 !•, lie was first sIioami it by the name of May- 
fly, on account of its annual a})pcpranpe in that month. It 
lies all th(' year, t‘xc(‘pt 4 lew days, in the bottom or sides of 
the river ; and nearly ri'sCnibies the nymph of the small com- 
mon libel las ; but when it is matm*e, it rises tfp to the surface 
of the* water, and s})lits*open its case; then, wdth ^reat 
agility, up springs the new animah with a slender body, with 
four blaekish-vcincd transparent shining wings, having four 
black spots in the upper wings, the under wings being much 
smaller than the upper ones: it has three long hairs in its hiil. 

Tlio next bu««iiuss,^‘W‘ter thij^ animal i& disengaged from the 
water, is Hying about to find a proper place to fix on, as 
trees, bushes, to wait for its approaching change, which 
’is’ effected in two or three days. The first hint he received 
of thi** w’onderfid operation, was seeing their exuvias hanging 
on a hedge. He then collected a great many, and put them 
in boxes ; and by strictly observing them, he could tell wlicn 
they were ready to put off* their old clothes, tliough but so 
lately put on. 

He liad the pleasure to show his friends one that he held 
on his finger ,all the while it performed this great work : it 
was surprising to sec how easily the back part of the fly 
split open, and produced the new birth, which he coiihl not 
perceive to j)arrake of any thing from its [>arent ; but leaves 
head,* body, wings, legs, and cvvii its three-li.iired taiUbehind, 
or the cases of them. After it has reposvxi itself awhile, it 
flies with great briskness to seek its mate. 

By much the greater numbers perish on the waters, which 
are covered with them. This is the end of the females ; but 
thermal es never resort to the river that he could perceive : 
after they have done their office, they drop down, languish, 
and die, unde * the trees and bushes. 
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lie 'Observed that this species of libella abounded most 
with- females ; which was very neccssiiry, considtilng tKo 
many enemies they have during their short appearance ; for 
both birds and fish are very fotid of tlu ni, and douhticis under 
the w'ater they art' a food i‘or small aquatic animals^ 

What is furtlier reiifiirkable pi this hiirpribuig creature is, 
that ill a lile of tliree or four days it eats not^ang, seems to 
have no apparatus for tluit pur])06e, but brings up with it out 
of the water sulficicnt support to enable it to shed its skin, 
and perform the principal ends of«irfe witii great vivacity. 


On the PerjivntlU'ular 7?y Mr. JVm, 

AiiDFjioy^ F.P. S. 

On roadii)g, some )ears before, what Dr. Plot, in his 
History of* Stalilirdslilre, r.'fates c uiu‘t tke passage of eels 
across tiioadou s. in the r.ight-tiine, fj!t>m pond to pond, Mr, A. 
could hardly ^iirbear thinking lltat t!ie gentleman must 
have been deceived; but wdiat Aki;. A. hasjatcly see.i gives 
him great reason to believe that account to he strictly true. 

On June 12. 171,5, v^hile viewing tiie flood-gates belonging 
to the wafer-works in the city of Noniiih, he helu-Id a great 
number of eels sliding up tliAn and the posts adjacent, not- 
withstanding they all stood jieqicndicular to the hori/.oii, and 
five or six i*ctt above the surl‘A*e ofthc^pix/l below the water- 
works, 1’hey a^ctiidcd these posts and gates, till they came 
into the dam above. And, nliat makes tht* matter apjaar* 
still more strange, they slid up witli the utmost fueilit;^ and 
rt'adi itss; though many of the hoards and posts were ’quite 
dry, and as smooth us a common plane had left them 

lie observed, tliul. at first they thrust their heads, and 
aliouf half their bodii's, out of the water, and held them up 
against the w'ood-work for some time; prohalily till "they 
found the glutinous matter, wdiicli is constantly about tlieir 
bodies, betome sufficiently thick or viscid, by ’being exposed 
to the air, to sustain tlieir weight: then they would begin to 
ascend directly upwards, with as muuh seeming ease, as if 
they had been sliding along the level ground ; and thus they 
continued to do, till they got into the dam above. 


On Birds of Passage, x Bg Mr. Mark Catessy^ P.B.S. 

'J’liE places to wliich birds of passage retreat wl^n they 
leave us, are first of all to be enquired after, and then it will 
.be pro|jer to examine by what route, and la what manner, 
** jr 5 
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they convoy themselves to such places. The reports df their 
lying torpid in caverns and hollow trees, and of Hieir resting 
in the same state at the bottopi of deep waters, are so ill 
attested, and absurd in themselves, that the bare mention of 
tliein is irjore than they deserve. 

The various conjectures concerning the places to which 
birds of pass::gc retire, are occasioned by the want of ocular 
testimony to bring the matter to some certainty. But if the 
immensencss of the globe, be considered, and the vast tracts 
of land wiiiJi still remain ninknown to us, it is no wonder 
that we are yet unacquainted with the retreat of these 
itinerant birds. On this bead Mr. C. agrees in the general 
opinion of their passing to other countries by the common 
natural ^fay of flying, with this additional conjecture, that 
tlie places to which they retire, .lie jwobably in the same 
latitude in the southern. hemis])here, as the placets from 
w hence they depart ; wIuYe the seasons reverting, they may 
enjoy the like temperature of air. * ^ 

Jt may he objeoled, that^places of the same latitude in the 
southern hemisphere may be divided by too wide a tract of 
sea for them to pass o\er. But wdiy then may not some 
other parts of the southern hpinispJiere serve their turn ? 
This si»em.s more reasonable, than that th(*y should remain on 
our side of the nortbejrn tnq^c; within a tew degrees of 
which, at tlie winter solstice, it is so cold, as frequently to 
produce snow ; which, by dispersing such insects as birds 
1 1 vat feed on the wing, and particularly the swallow kinds, 
siibsis; on, must make tliem perish inevitably, were they nc't 
to change their quarters for those more thvourabie climes, 
’li'here a continuance of w^arm w'catber aflbrds their natural 
and proper food. This their sagacity tUi’tates to them, and 
is the ap]Kirent cause of their periodically leaving us at the 
a|)proac^‘ nf w^inter, before flies are so dissipated by cold and 
w mds as xtj be found no longer in the air, tliougli they may 
w^ith other insects.be met with in boles and bidden recesses, 
and serve to subsist other birds of passage. 

Wluit Mr. C. infers from he‘n e is, tluit as swallows cannot 
continue a»id subsist so long in cold seasons as other birds of 
passage, they are necessitated to visit us soincwvliat later, and 
to depart sooner ; for though nightingales, and otlier birds of 
passage, are ‘ not often seen or observed aflTor they cease 
.singings '^et he has frequently noticed them in .their solitary 
coveitsa month after the departure of swallows. From these 
reasons he concludes, that birds of passage, partictilurly 
swallow s, are necessitated to' |>ass the tropic of Cliuicer ; but 
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how fhr more south, or to what part of the southern hemi- 
sphere they*go, remains unknown. 

The manner of tlieir jouijpeying to their southern abode 
may vary, as the different structure of their bodies enables 
them to support thet^iselves in the air : those birds with 
short w’inirs, such as tlie red-start, blackcap, &c., though they 
are incapable of such long flights, and with so ifiuch celerity, 
yet he thinks they may pass in like manner, but by gradual 
and slower movements. Swallov^ and ciickows may pro- 
bably perform .their flight in half‘*thc time ; yet there seems 
no necessity for a precipitate passage, because every day’s 
passage affords them increase of warmth, and a continuance 
of food a longer time than is necessary for their passage, were 
it to the same latitude south as that from whence tfiey go. 

Why may not the^-'j ^pd other itinerant birds, perform 
their long journeys in the night-time, to cohccal themselves 
from rapacious l)irds, and other* dangers that day-light 
exi)oses them !o? which •nocturnal travelling of birds of 
passage he believes more than barely pnobable, from the 
following observations, which may serve in some degree to 
confirm it. I-^ying on the deck of a sloop on the north side 
of Cuba, iSIr. C. and the cor|i])any witli him heard, three 
nights successively, flights of rice-birds, their notes being 
plainly <iistinguishal)le from o|hcrh, |V^''ing over their lieails 
northerly, wliich is their direct Wviy from Cuba, and the 
southern continent of America, whence thoy go to Carolina 
aiiiuiallyat the time that rice begins to ripen; and, aftJr* 
grou ing fat with it, return south back again. 

There are also winter birds of passage, which arrive hero 
in autumn, at the time tlie summer bird.s depart, and go away 
ill the spring season, ^vhen summer birds return. Ihcse, 
however, are but few, there being only four sorts known, \i/. 
Ihe fieldfare, redwing, woodcock, and snipe; which las^ two 
Ik* has often known to continue the summer here, and breed; 
so that the fieldfare and n*dwing seem to be the only birds of 
pas^age thnt constantly and unanimously leave us at^ the 
approach of summer, retiring to more •northern parts of the 
Continent, where they breed, and remain the summer, jRid at^ 
the return of winter are driven southerly from those frigid 
climates in search of food, which there the ice and snew 
deprive them of. When the severity of our winters deprives 
them of their liquid sustenance, necessity obliges them to 
retire towards the sea in numerous flights, where in o^xmi 
brackish waters they find relief, and at the approach of the 
spring thev^ retire to their summer recesses. But these 
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cannot be included among those usually termed birds of 
passage. ♦ 

Besides the different kinds of swallows, there is but one 
kind of European bird tliat subsists in like manner by catcli- 
ing its food on the wing, that is, the caprimulgua, or goat- 
sucker, the capacious structiitc of whose mouth and gullet is 
formed to receive insects of tlie larger kinds, as scurabiei, 
grillotalpac, S:c. These arc also birds of passage. 

VVe have made it pretty evident, that summer birds of 
passage come to, and depart from, us, at certain seasons ot 
the year, merely for the sake Of a more agreeable degree of 
warmth, and a greater plenty of food ; both wliich advantages 
they procure by an alternate change of climate ; but the 
migration of w*inter birds of passage, and particularly of field- 
fares and redwings, is much more difKcuit to be accounted 
for ; there being** no such apparent necessity, either on tlie 
score of food or climate, for their departure from us. 

The reason of their corning here in w'intci^ is probably for 
the sake of food,i and a nu^rc suitable climate than tliat they 
leave: but in some severe cold seasons, and when there is a 
scarcity of berries, they subsist here with difficulty, and are 
even flimiMied sometimes for want of sufficient food; yet 
what appeals most unaccountable is, that such as have con- 
tinued with us a wintcf in penury, and should, one 

w’ouid imagine, rejoice at our lipproaching spring, nad build 
their nc'-t-., and couple, on the contrary all depart, as if that 
*ini!d and jileasailt temperature, which delights and cherishes 
most other creatures, were disagreeable to them. We know 
the places of their suniincr retirement to be Sweden, and 
some other countries in that latitude ; hut, as they would find 
those countries too cold for their reception, and probably 
destitute of provision, were they to hasten directly thither 
when' they depart from hence, they journey gradually, and 
prolong their puss^ige through the more moderate countries 
of Germany and Poland, by which means they arrive not at 
those northern regions, adapted by Providence for their 
summer abode, and the breeding of their young, till the 
sevenity the cold is so mucii abated as to render it pleasing 
to them, and food may be there found. When they visit us 
again in winter, their return back is after the same manner. 

The wintfSi* food of these birds being berries, and par- 
ticularly batvs, as a greater abundance of them grow in this 
UhwA than can be supposed in the more northern regions, 
tliat may [lossibly be one great alliirement to bring them over 
bi^er; but the principal reason indueiiig them to travel 
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flonthwariJ, is probably the rigour and severity of the roJd in 
tiioso fi igid* clinieR, wliich nature therefore directs them to 
deift.‘rt fo» such ;i8 are more ]:eniperate. 


Cinmming the Projier^y of Wcffer in slipping off Oieir 

Skim as Serpp?its do. By Mr. David Ehskasb Bakbh. 

This animal is to be found in the spring, and during the 
whole summer season, in most di^^hes and shallow standing 
waters tlirougliout England, be^ug unknown to very few^ 
!t has long been known, that most of the serpent kind put 
r/ti', or, as wo commonly term it, rf*ast their skins, at certain 
perioilical times ; though w’e are very little acquainted with 
tin* mjmner of their performing this work, since il is com^ 
monly done in their rt'tiiivg places, where we ran seldom get 
a ^^ght of them ; nor shouici we incleed kne/w that their skins 
wt'vc changc'd at all, did we did not often find the skins they 
have cast oft*. • • 

A day or two before the skin iR to be changed, the' animal 
appears more sluggish than usual, takes no notice of the 
worms you give it, which at other times it devours greedily ; 
tiie skin in some places appotys loose from the body, and its 
( clour not so lively as it did before ; and thus it continues till 
the great work ol’ putting oft* .the old,stin is to be performed, 
l! begins this operation by loosening with its fore feet the 
skin about its jaws, which, when open, are wider than any 
pa'ii’t of its ow n body, and pushes it bitekward gentl}' and gra- ' 
dually both above and below tiu' head, till it is able to slip 
out first one leg, and then the other ; which when it Ims done, 
it proceeds to thrust the skin backw’^nrd as far as these legs 
can reach ; it is then obliged to rub its body against pebbles, 
gravel, or w^batever else it can meet with, till more than half 
its body is freed from the skin, which aj>pears doublecf back. 

. iTid covering the hinder part of the body and the tail. When 
the business is tlius far done, the animal, turning its head 
round to meet its tail, takes hold of the skin witli its mouth, 
and setting its feet on it, by degrees pwlls it quite off, the hind 
legs being drawn out as the fore ones were before. , ^ 

This oj)cration sometimes takes up near half m hour, after 
which it a])pears full of life and vigour, as w*ell as wery sleek 
and beauiiful. When the skin is come off, if it be not taken 
away soon, it is very common for the creature to swallow it 
whole, as it does all its other food ; and if it take it fti by the 
lu’.iiJ-pnrt fir>t as frequently is the cjise, the tail-part, beir.g 
hlleu With ^ir and water, becomes like a blown bladder, aiicl 
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proves SO unmann^i;eijble that it is very diverting to see the 
paies it costs to discharge the air and water, ancf reduce it to 
a tit condition to bo got down its throat. 

Many creatures of \ cry different kinds put off their skins and 
shells at certain periods. All serjx^ntjvare supposed to do so; 
the skins of* several kinds hcirtg often found whole. Crabs, lob- 
sters, cray-fisTi, shrimps, an*!, probably, most or all of the crusta- 
ceons fishes, cast their shells iVoni time to time; and if we may 
guess of the rest hv thei fresh-water shrimp, which Mr. li. 
had kept several times and 'observed, their shells are put off 
without any otlier breach than one, longitudinally, in the 
middle of the belly part, •through which the body, tail, and 
claws are drawn out, and the shell left in a manner whole. 

Of the*^ insect tribe, ^very caterpillar has three or four skins, 
before its change into the aurelia 9 tat 04 in which the place of 
creeping out is a''littlc beJow the head. The spider throws 
off’ the skin or shell three \jr four times, getting out of it by a 
rupturjj* underneath, and leaving every cUc^, and even the 
uorny covering of his forccf)s, entire- Even the little mite 
easts* its skin also at several short periods, and nearly in 
the same manner. 


.d Ij'ftrr from 3fr, jT?- S^rof iNt concent hiff the Bodt/ of a 
Woman, and an AMiqne fovnd in n Morass in the 

Isle of A.vho/nt, 

*Thk beginning of June last (lTt7), a labouring man, of 
Amcotts, in the Isle of Axholm, in the county of Lincoln, was. 
digging turf or peat in the moors of Amcotts ; and, about six 
feet below the surface, his spade t‘ut the toe of a sandal. 
Hearing of this discovery, Mr. S. found the other sandal, whole 
and firm. It was very soft and pliable, and of a t»uvny colour, 
with all the bones of that foot in it, and all the gristly part of 
the heel. Procee<ling further, they founil the skin and thigh- 
bones, which he measured, and found to be 18 inches long. 
They then found all the skin of the lower parts of the body, 
which was of the sarffe col(»t!r as the sandals, and very soft. 
The skin drew or stretched like a piece of doe-leather, and 
was as strong. They then found the skin of the arms, which 
was like the top of a muflP or glove, when the hones were 
shaken out* They then found the fkln of a hand, with the 
nails us. fresh as any person’s living; this was the woman’s 
natifrai'^kin so tanned, with the nails. 

These sandals must be very ancient, and have most certainly 
been made of a raw hide, as thej and the skin ofrthc woman 
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Were both of one colour^ and both had one tanner ; which, 
probably, is the moor water ; which is exactly of the colour of 
codee ; and made so by such^great quantities of oak and fir- 
wood, that are frequently dug out of these moors ; several 
oak-trees affording l(X)0 pales for fencing, feet long, and 
six to eight inches broaci, whicluoak-wood is as black as jet. 
The fir-\iood retainh it liirpcntine smell, and itPhol weather, 
exposed to the sun, the turpentine will diop from it, | 
This wood u frc(juently split into Uths for the roofs of houses 
or floors ; and it is remarkable thid no worm w ill touch tliem. 
They frequently find also ha/le-nuts and fir-apples in abun- 
dance ; wliich IS a plain proof thak the trees fell in autumn, 
wlien the fruits were at matin ity. This uomaii was probably 
overwhelmed by some stiong eddy of water; for sHc lay on 
one side bended, with her head and feet almost together 
The sandal is of one piece of le^thcFi^ wHh a seam at the 
heel, and a thong of the same leather. 



As to this water, on these moors, preserving human bodiei^; . 
it i> most ^'ertain, from part of a body having been taken up 
at (reel by Mr. Kmpson AO or 60 years ago, and one in' the 
great moor near 'fhom, about seven years ago, w itii the skin 
like tanned leather, the hair, teeth, and nails being quite fresh. 


On C(fsr of Mnrgurat Cutting, who hpohe dufinrtlg, though 
she had lost the Ajhx am! Body of her Tongue. By James 
P lRSONS, M.J). b \ B. V. 

Several of the members of the Iloyal Society having been 
divided in their opinions conceining wliat was re|V)itesl of 
Margaret Cutting, when they were first informed of her by 
Mr. Baker, Dr. P, conceived it to be necessar}, in older to 
render her case hettiT understood, to lay before the Society 
the following particulars, which wore the result of an e,\amin- 
ation made a few days before by Dr. Milw*ard and liims^lf , 
and winch in general tliHcrs not from the opinion which that 
leai'iicd gentleman and he mentioned to the Society, on the 
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ofcu'^ion, wluosi the science of anatomy neccssaiily 
t') tliciji at tliat time. But Janies Tlieobnld, Ks<j. u member 
or’ilu* Royal Society, having encouraged her to come to Lon- 
don, and having brought her to the meeting of the Society, 
til is gave all the members here an ogportunit}^ of coming at 
the truth of her case ; ^ herefore Dr. P. here oilers, first, an 
account of her then condition ; and, next, some considerations 
on the natural state and uses of the tongue ; whicJi will show 
now tar she makes the lips and teeth supply the want of her 
tongue in speaking, and ais«) enable others to judge better of 
the ca&e. 

Of the state of tlie womj^iirs tongue in December, 17 17, — 
The ajiex and liody of the tongue bcung the only parts tliat 
naturally fill the cavity of the mouth, are entirely wanting in 
this VI Oman, as closely to the regitm of the os h}oides, which 
is the root of t«lie tongue, as can w ell be conceived ; and 
which was then situated loo low' in the throat to he perceived, 
even when she opened her mouth at the widest. 

' If the m 01 till (Ration h*a’ readied the os h) oides, it must 
have reached and destroyed the mii^tlos ot* the larjnx, and 
then the \oice would lui\e been di stroked ; and also those of 
the phar}n\, and tlieii deglutition couUl i.evtr have been per- 
formed ; th. i*i , adful < onseepu m c s of w hu ii m ed not be enu- 
merated here; hut she swalhoys well, and her voice is per- 
fci t, and therefore it is not very cNtraordinary she should 
command her voice by the proper nuiscics which remain 
untouched. ^ 

She had her taste perfectly, which is luToaftcr accounted for. 

Tfie tongue is a fleshy substance, chietiy made up of mus- 
cles, and consists of a basis or loot, a body, and an apex. 
As to its uses, it is said to be the instrument of si>cakiiig and 
tasting. As to the lattei, experience shows us the very apex 
of the tongue is less capable of discerning tastes than tJie next 
part to it, and this than the parts yit farther hack, all along 
the body to the root. 

As to speech, which is only sound or voice ai ticulated into 
expression, the tongut is not the sole organ for such articu- 
lation ; the lips, teeth, and root of the mouth are histruinenls 
also for tlie same puq>ose ; the two latter for the necessary 
resiistance to the apex of the tongue, and tiie lips for the ab- 
solute a/ticuhtion and jwonunciation of many letters ; how- 
ever, jl^ following short exmiiinatibii of the letters of the 
alp!)|^6t, as expressed by tJitse .orgpns, will demonstrate it. 
Thf^tongiie expresses some lelters with its np.ex, and somp 
with its' root. Those absolutely prop,.!* to tJie apex aie oply 
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five, 1, n, r, t. And those to which it* only assists, are the 
f()llowing letters, c, g, s, x, z ; ail which can bo performed with 

• the ^eeth alone, and which this person did very well. 

Now the lip-letters, and those expressed by the root of the 
tongue, she also perfori^d as well as any person ; the former 
arc b, f, m, p ; and tlic latter are«k, q, x ; and as to the vowels, 
and the aspiration h, since they are chiefly sotinded by the 
exhalation of the voice, commanded partly by the lips in 
widening or straitening the capacity of tlic mouth, these 
she could also express ; so that th^'e was no letters she could 
not pronounce, except the flve apex letters ; and these she ma- 
naged so well by bringing the un^er lip to her upper teeth, 
in the course of her conversation, that any one could instantly 
apprehend every word she said; and she further plainly proved, 
tiiat the lips are a better snccedaneiun to tlie apex, than that 
could be to the li[)s if tiieyVere naiitiiig. 

• 

♦ , * 

Jt/f Avcnmit of the H xporimvnts to discover irhcthvr the^ 

FJectrivul Power^ irhen the Conductors of it were not sup^ 
ported by Fhririrs per ,sr, mndd he sensible at great /)is-‘ 
fances: with an Entpury concerning the rcspectiic Velocities 
of Electricity and Sound fly IVjluam S 

Amonc; the many sur[irising.proper(;i^s of electricity, none 
Mas more rcnuirkahle, than tiiat rlie eleelrical power, accu- 
mulated in an} non-electrie matter conlaiised in a glass phial, 
described on it^ explosion a circuit througirany line of sub® “ 
stances non-electrical in a considerable degree ; if one c^id of 
it was in contact with the external surface of tlifs phial, and 
tlie other end on the explosion touched either the electrified 
gun-barrel, to which the phial in charging w^as usually coii- 
iiected, or the iron hook alM^ays fitted in it, 'fliis circuit, M'hcre 
the non-cleciric substances, wdiich happen to be between the 
outside of the phial and its hook, conduct electricity equally 
well, is always described in the sliortest route possible ; but 
if they conduct differently, this circuit is alw^ays formed 
through the best conductor, how great soever its length is, 
rather than through one which conducts not so welt tl^ougb 
of much less extent. ^ 

Mons. he Monnier the younger, at Paris, in an account trans- 
mitted to the* Royal Socjiety, takes notice of his feeling the 
stroke of the electrified phial along the water of two of the 
basins of tlie Thuillcries, the surface of one of which fs alAmt 
an nere, by means of an iron chain which lay on the ground, 
and Mas strejeh ‘d round half thvir ci|*cuuduc**L*e. On these 
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considerations it was conjectured, as no circuit had as yet 
been found lar^e enough so to dissipate tlic electrical power 
as not to make it perceptible, that if the non-electrical con- 
ductors were properl) disposed, an obsi*rver might be made 
sensible of the electrical coinniolion cpiite across the river 
Thames, by the comniimicativ^n of no other medium than the 
water of that river. In any other part of natural philosophy, 
as we should draw conclusions only iroin the facts themsehes, 
il was determined to nuiki^the cxperiinent. 

To tr}" tliis experiment 'it was al)sohilely necessary tliat 
a line of nou-elcctnc mutter, equal in length to the breadth 
of the river, should he hud uver it, so as not to touch the 
water in any part oi its length ; and the bridge at West- 
minster iVas thought tlie most proper for that purpose, where 
the water from shore to shore is somcwliat more than 400 
yunh. 

Accordingl) , on July Ik IT 17, several members of the Koyal 
Societ\ met to U'^sist in making felie expei iiKiL'nt. A line of 
uire na3 laid along the bridge, not oiil> t! rough its whole 
length, but likewise turning al the abutments, reached down 
the stone steps on each siile of tlie rher low enough for an 
observer to dip into the uater an iron rod held in his hand. 
One of the company then stood on the step', of the West- 
minster shpre, holdiinr this who in his left hand, and an iron 
rod touching the water in his right ; on the steps facing the 
former, on the Surrey shore, another of the c('ni[»any tiiok hold 
of the wire with his right hand, and grasped utiii his Icil a 
large, phial almost tilled wdth iiliugs of iioii, eimtcd with sheet - 
lead, and highly electrified by a glas.s globe properU disposed 
in a neighbouring house. A third r)hser\cr, standing near 
the second, dipped an iron rod held in his Ici't hand into the 
water, and touching the iron hook of the chaiged phial with a 
finger of his right hand, the electricity snaf)ped. and its com- 
motion was felt by all the three observers, but much more by 
those on the Surrey shore. 

The experiment was repeated several times, both then and 
afterward, and the electrical commotion fidt across the river. 
The leug^i of this circuit, through w^hich the electricity was 
j^opagated, was at least 80() yunis, more than 4()0 yards of 
wliicii was forived by the stream of the river. 

It was thought proper to t'*y the effects of electricity on 
some ij'arm ' spirit of wine through*^ the large circuit before 
mefitioned; Accordingly, the observers b( ing placed as belore, 
bottl^n the Westminster and Surrey shores, no other alteration 
made in the before^ mentioned apparatus, (hun that tlie 
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wire which connected the gun-barrel with the iron hook of 
the coated phial being laid aside, the coated phial itself was 
charged at thd gun-barrel, am^ then brought in the hands of 
an observer near the warm spirits in the spoon, which v us 
placed on the short iron rod before mentioned, wliicli was 
connected with the wire\vhich wnt to the observers on ti»e 
Surrey shore. On presenting properly the iron liook of the 
charged phial to the warm spirit, it was instantly fired, and 
the electrical commotion felt by thp observers on both sides 
of the river. 

Kneouraged by the success of these trials, the gentlemen 
were desirous of continuing their enquiries, and of kntiwing 
whether tiie electrical commotions were perceptible at a still 
greater distance. The New River near Stoke NeU'ington 
w'as thought most conyeni|.‘nt for that purpose ; as at the 
bottom of that town, the windings of* the ri\cY are such, that 
the distance by land is about 8(KJ fe^t, but the course of the 
riNor is near From lAiother place in a right line is 

t2bO() feet, but the course of the waster is neer 8000 feef. 

Consequently, on Friday, July 21. 1717, there met at Stoke 
Newdngton, the President of the Royal Society and several 
other gciitlemen ; where every^thing was disposed ns before, 
and the wire cxtpnded over the meadows, without touching 
the water. VMien tveiy tiling w'as t^nis arranged, and the 
signals given, the tlunged phial was exploded several times, 
and the electrical commotion every time smartly felt by the 
observers at both places. In the like trials at the othei^ 
places, the commotions ^ere perceptible at a dibtancejiot 
less than 2800 feet by land, and near hv;0t) by waUr. 

The gentlemen met again, July 28. 17^17 ; when the ircn 
wire in its whole length being supported, without any wlure 
touching the ground, by dry sticks placed at propti intcxcls, 
of about tlirce feet in lieight, the observers both stood on 
origiiialK -electrics, and, on the signal, dipped their iion reds 
into tiu* water. On discharging tJic plii^, which w'us several 
times done, tlt(*y were both very much shocked, much more 
so than when the conducting wire lay on tlie ground, and 
the observers stood on it, as in the former experimeyts. ^ 

The gentlemen were desirous of trying the electrical com- 
motion, at a still greater distance than any of the former, 
through tlie water, and where, at the same time by altering 
the disposition of the apparatus, it might be tried, whethi,r 
that power would be perceptible through the dry ground o>ily 
at a considerable distance. Highbury Bum beyond Islington 
was thought a convenient place for tins purpose, as it w as 
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situated on a hill nearly in a Hue, and almost equi-disti(nt from 
two stations on the New River, somewhat moi^h than a mile 
asunder by land, though folJojA^ing the course of that river 
their distance from each other was two miles. The hill be- 
tween these stations was ol‘ a gravelly soil ; which, from the 
late continuance of hot weather without rain, was dry, full of 
cracks, and fconsecjueiitly was as proper to determine whether 
the electricity would be conducted by dry ground to any 
great distance, as could be desired. Accordingly, on Wednes- 
day, Aug. o. 171*7, they met at Highbury Barn. Tlie elec- 
trifying machine being })laced up one pair of the stairs in the 
house there, a wire from the coated phial was conducted on 
dry sticks as before to that station by the side of the New 
River, \^hich was to the northward of the house. The length 
of this wire w’as three furlongs apd s,ix chains, or leet. 
AnotliiT wire fastened t,o the iron bar, with w'hich,* in making 
the explosion, the gun-barrel w'as touched, was conducted 
in like manner to the station oiPthc New River to thesoutb- 
' warvl'of the houj*e. Tlie kiigth of this wire w'as four furlongs, 
five chains, and two poles, or 3003 feet. The length of both 
wires, exclusive of their turnings round the sticks, was one 
mile, one chain, and two poles, or 5379 feet. 

At this distance the gentlemen proposed to try, first, 
whether the elect ricfi I, commotion was perceptible, if both the 
observers, suppo* ted by originally-clcctrics, touched the con- 
ducting wire with one hand, and the water of the New River 
with an iron rod lield in the other? 

.Several explosions were made wijji the observers touching 
the water, and standing on wax, with their iron rods in the 
water ; when the observers at both stations felt the electrical 
shock. 

13^ the experiments of this day, the gentlemen were satis- 
fied lhat the dry gravelly ground conducted the electricity as 
strongly as water ; which, though otherwise at first con- 
jectured, they now found not to be nece.ssary to convey that 
power to great distances ; as well as that, from difference of 
distance only, the force of the electrical commotion was very 
lirtlq,if qt all impaired. 

From the shocks wliich tlie gentlemen received in their 
bodii&s, when the electrical power was conducted on dry 
sticks, they were of opinion, that ffoiji difference of distance 
simply considered, as far as they had yet experienced, the 
foFce was very little if at all impaired. When tlicy stood on 
originally-elcctrics, and touched the water or ground with an 
iron rod, the electrical commotion was always felt in tlieir 
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arms anH wrists ; when they stood on the ground, and touclied 
either the wafer or ground with their iron rods, they felt the 
shock In their elbows, wrists, aud ankles ; when they stood on 
the ground without the rod, the shock was always in the el- 
bow and wrist of that hsjnd wdiich held the conducting wire, 
and in both ankles. The observers here being sensible of the 
electrical commotion in different parts of their l)odies, was 
owdng in the first instance to the whole of it passing, because 
the observer stood on w’ax, through rfheir arms, and through 
the iron rod; in the second, when tliey stood on the ground, 
the electricity passed both through their legs and through 
the iron ; in the third, when they st»od on the ground without 
either w’ax or rod, the electricity directed its way through 
one arm, and through both legs to complete the circuit. 

The gentlemen w^ere , desirous of closing the present en- 
quiry,. by examining not only whetlw tJie electrical com- 
motions were perceptible at double ’the distance of the last 
experiments in grbund perfectly dry, and wdiere no wate^ was 
near ; but also, if possible, to distinguish respective ve- 
locities of electricity and sound. Shooter’s Hill tvas chosen, 
as the most convenient place. As only one shower of rain 
had fallen during tlie preceding jive weeks, the ground could 
not but be very dry ; and as no water was near, if the elec- 
trical commotion was felt by observers at the stations, it 
might be safely concluded, tliat water had no share in con- 
ducting it. 

Accordingly, August 14<. 171-7, they met at Sluxders Hill'” 
for this purpose. It was- here determined to make 1*2 ^ex- 
plosions of the coated phial, with an observer ])]aced at the* 
seven-mile stone, and another at the nine-mile stone, both 
standing on wax, and touching the ground w ith an iron rod. 
This number of explosions was thought the more necessary, 
as the observers at these stations were not only to examine 
whether the electricity w ould be propagfiti‘d to so great a 
distance, but if it were, the observer at the seven-mile stone 
WHS by a second watch to take notice of the time lapsed be- 
tween feeling tlie electrical commotion^ and hearing the re- 
port of a gun fired near the machine, us close as mi^it be to 
the instant of making the explosion ; amj, ihc^refore, to ex- 
amine this matter with the requisite exactness, this number 
of explosions should be m^de. 

To execute this, the electrifying machine w'^as placpd up 
one pair of stairs in a house on the west side of Shootei^’s 
Hill, and a wire from tlie short iron rod, wdfh whi|j|i the gun* 
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baiTv‘1 was touched in making the explosions, was conducted 
on dry sticks as before into a field near the seven-mile stone. 
The length of this wire, excliifivc of its turnings round tiie 
sticks, a mile, a quarter, and eight poles, or 673^ feet. 
In great part of this space it w'as fbjind very difficult to sup- 
port the wire, on account of ‘their scarcely being able to fix the 
sticks in the strong gravel there almost without any cover of 
fcoil ; nor coiild the wire in some places be prevented from 
touching the brambles ard bu'>hes, nor in one field the ripe 
barley. 

Another wire was likewise conducted on sticks from the 
coated pliia! to the nine-mile stone. In tliis space, the soil 
being a strong clay, the wire was \ery well secured, and in 
its whole length did not touch the bushes d'he length of 
this wire w'as 38(38 feet. As nmHi ns the place, where the 
observers were Stationed in a corn-field, was nearer the nia- 
chine than the seven-rhile stone, so much wore the other 
observers placed beyond the nirfe-mile stonh, that their d‘s- 
'*tance from cach“ other might he tw'o miles. TIio 40 feet of 
wire in these two measures exceeding two miles, was what 
conne<*tcd the short iron rod before mentioned, and the 
coated phial, with their respective conducting wirt's. 

The observers being placed at their respective stations, the 
observer at the machine proceeded in making the explosions 
of the coated phial ; by which the observers at the nine-mile 
stone were very strongly shocked ; and they were also felt at 
the seven-mile stone. This demonstrated that the circuit 
her*> formed by the electricity was four miles, 'viz. two miles 
qf wire, and tw^o miles of ground, the space between the ex- 
tremities of that wire. A distance without trial too great to 
be credited * how much farther the electrical commorion 
will be p<TCeptible, future observations cun only determine. 

llie electrical commotion by the ob.scrvcis near the seven- 
mile stone was but slightly felt ; nor could it be otherwise 
expected, the wire in many parts of its length touching, as 
was before mentioned, the moist vegetables ; which, in ad 
many places as they wvre touched, formed subordinate circuits. 
We^nd, in all othtr instances, that the whole quantity of 
elet'tricitjr, accumulated in the coated phial, is felt equally 
through the whole circuit, when every part is in a great 
degree non-electric ; so here the y^hole quantity, or nearly 
so, determined that way, was felt by the observers at the 
nil&e-mile stone ; while mosc at the other station felt so much 
qf their qmntity only as did not go thre ugh the vegetables ; 
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llmt is/ that proportion onlj^ in which iron is a greater non- 
electric than 'the vegetables^ 

Tiiough the electrical con^tnotions, felt by the observers 
near tlie seven-mile stone, were not strong, they were 
equally conclusive in showing the difference between the 
respective velocities of electricit}! and sound. 

The length of the conducting wire from the ’machine to 
the observers near the sevcu-inile .stone was feet ; the 
lengtli of that to the niiic-mile stofie, S8(>8 feet. The first 
of these measures only wa.s made use of in the ])reseut oper- 
ations concerning the velocity of electricity. In V2 ili.s- 
charges of the coated phial, wliich >vere felt by the obst^rvers 
near the seven-mile btone, and who, by a second watch of 
Mr. Graham's, measured tlie time between feeling Die elec- 
trical commotion and I\eHripg the report of the gun, wuli the 
utmost attention and exactness, vi*as at a rneciluni 5 ' seconds. 
And as the gun was di‘-tant from tlic.se observf'rs 6782 feet, 
it follows, from t!ie experiments, whicli have hc»en ixiade on 
the velocity of sound, that the real instant of the discTiarge"' 
of the gun preceded tliut of the observers hearing it.s report, 
at this time, when tlie strength of the viind w'us not so great 
as to enter into the computation, or preceded the 

instant when the electi*i(al commotion was felt only 0 
But this instant was, from the naturA%of the experiment, 
necessarily prior to that of the electrical explosion, w liich was 
not made till tlie lire of the gun w^as actually seen ; and 
therefore the time betiveen the making of that explosion aiur" 
its being actually feltb) the observer, wJiicli must have been 
less than >vas really so small, as not to fall under 

any certain observation, when it is to be distinguished Irom 
that which iniust of necessity be lost, between the firiug of 
tlie gun and the elec trical c'xplosion itself. 

The gentlemen coiu»enied were still desirous, if possible, 
of ascertaining the absolute veJocit}^ of electricity at a certain 
distance ; because, the ugh last year in measuring the re- 
spective velocities of electricity and sound, the time of its 
progress was found to be very little, yet they were desirous 
of knowing, small as that tim^ was, wiiether it w^as meaMirc- 
able ; and Mr. W. had thought of another method for this 
purpose. 

Accordingly, Aug. 5. JTl-S, there met at Shoot.'rs Hill 
for this purpose the President of the Royal Soe'ety and 
several other gentlemen ; when it was agreed to make tne 
electiical circuit of two miles, in the middle of which .an 
oLserver w'a» ,to take in ouch Iwiid unc *.f ft e extremities of 
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a wire, which was a mile in length These wires were to be 
80 disposed that, this observer being placed on the floor of 
the room near the electrifying ^machine, the other observers 
might be able in the same view to sec the explosion of the 
charged phial and the observer holding the wires, and might 
take notice of the time lapsed between the discharging the 
phial and tli’c convulsive motions of the arms of the observe* 
ill consequence of it ; as this time would show the velocity 
of electricity, through a snaco equal to the length of the wire 
between the coated phial and this observer.^ 

When all parts of the apparatus were properly disposed, 
several explosions of the charged phial were made ; and it was 
invariably seen, that the observer, holding in each hand one 
of the extremities of those wires, was tonviilsed in both his 
arms in the instant of making the explosions. Instead of 
one, four men 'Were then placed holding each other by the 
hand near the machine, the first of which held in his right 
hand one extremity of the wire, and the Ikst man the other 
in his left They were ail seen convulsed in the instant of 
the explosion. Every one who felt it complained of the 
severity of the shock. It was then tried whetlier, as the 
ground was wet, if the explosion w^as made with the observer 
holding the extremity of each wire standing on the ground 
near the window of ,ithe house, any difference would arise in 
the success of the experiment : no difference was found, the 
observer being shocked in the instant of the explosion as 
"‘before in both his arms, and across his lireast. On these 
considerations they were fully sutistied, that through the 
whole length of this wire, being 12/276 feet, the velocity of 
electricity was instantaneous. 


Of the Giants Causeujay in Ireland. By the Rev. RiciiiJtn 
PoCOCKLy LLJ), 

The sea-cliffs are very high in the vicinity, but what is called 
llic (’auseway is a low head, extending from the foot of the 
cliffs into the sea liko a mole. This head does not appear at 
flr'4b‘s»o grand as it is reprosentfid in the views engraved of it ; 
but when one comes to walk upon it, and consider it more 
attentively, it appears to be a stupendous production of 
nature. The head ends in two points : Dr. P. measured the 
more western to the distance of 360 feet from the cliff, and 
it "appeared to extend about 60 feet farther, which he could 
not measure, as the sea was then high ; and at low titles it 
might be seen about 60 Ibet yet fai tlier, on a flcsccnt losing 
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itBclf in the sea. He also measured tlic more eastern point 
5^0 feet from the cliff, and saw about as much more of it as 
ol* the-other, when it winds about to the eastward, and is also 
lost in the water. One may Wlk on this head on the tops of 
the pillars to the edge of the water. These pillars are of all 
angular shapes, from three sides to eight. The eastern 
point, towards that end where it joins the rock**, terminates 
for some way in a perpendicular cliff, formed by the upright 
sides of tlie pillars, some of which he measured, and found to 
be feet four inches in height, o They say there are in all 
74* different sorts of figures among them. Each pillar consists 
of several joints or stones lying one upon another, from six 
inches to about a foot in thickness : some of these joints are 
in the middle so convex, as for those proniinenocs to be 
nearly quarters of spheres, round each of which is a ledge, 
on which the stones libove them have rented, every stone 
being concave on tfic under side, caid fitting in the cxactest 
manner on that which lies next below it. Tlie pillars are 
from one to two feet in diameter, and consist most commonly 
of about 40 joints, most of which separate very easily, though 
some others, which are more deeply indented into each 
other, cohere strongly enough to boar being taken an'ay in 
pairs. 

Ilut the Causeway is not, he thinks, the most singular part 
of this extraordinary curiosity, the tip]>earance of the cliffs 
themselves b«‘ii\g yet more surjiribing : tiiese and their several 
strata he examined from the rocks on the otlier side of, a, 
little bay, about half a mile to the east of the Causeway. He 
thence observed, that there ruius all the way a stratum from 
tlie bottom, of hlaek stone, to the lu‘ioht of about 60 feet, 
di\ ided perpendicularly at unequal distances by stripes of a 
reddish stone, looking Hke ci'incnt, and about four or five 
inches in thickness. On this tlicre is another stratum of the 
same black stone, di\idc'd from it b^ a stratum five inches 
tliick of the red. Over this aiiotlier stratum of stone 10 feet 
thick, divided in the same manner ; then a stratum of the red 
stone 20 feet tloep; and above that a stratum of upright 
pillars. Almve these pillars lies another stratum of black 
stone 20 feet high ; and above this is ugaiii another stratum 
of upright pillars rising in some places to the top of the cliffs, ^ 
in others not so higli, and in otliers again above it, where 
tinware called the Chimneys. 

Tills face of the cliffs reaches for two computed miles east 
from the Causeway, that is about three measured English 
miles, to two miles west of Balintoy. The upper pillars seem 
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to end over the (’auseway, and he thinks become shoiter and 
shorter as one goes from it, lying between two 'binds of stone 
like seams of coal, and like those little pillars found in Derby - 
* shire. These binds probably meet together all round, and 
inclose this extraordinary work of nature ; and if so, the 
pillars must be very short towards the extremities. 

When on the Causei^ay, he saw in the cliff, to the south- 
east, what they call the Organs, about a r jiuirter of a mile off, 
and a third part of the way up the cliff. They appedred 
small, and somewhat like black stakictites ; they were not 
commonly knou n to be such pillars as the others ; but they 
are so. and belong to the lower stratum.* When with great 
difliculty he climbed up tlie steep hill to them, be found they 
were hexagonal, and larger pillars than most of tlie others, 
being about two feet in diameter; and he measured five sides 
of one of them, nliieli ^verc of !*[}, li, 12, 21, and 10’ inches 
respeetively. 'fhe joints he eould come at were about nine 
inches thick, and each pillar consisted of between 10 or ."O of 
. tlienf ; these joipts are alvmst flat and plain, the convexities 
on their upper faces hi‘ing so small as to be seareely 
discernible. He enquired whether any of these pillars were 
found in the qiuiiies within land, and the people there told 
him they were not ; but he hds since been assured by otliers, 
tliat there arc sonic found two or three niiks from the diore. 


^On the Kreilasthiff Ft re in Persia. Dr. J i\n:s Mot ksfy. 
As the natural liistory of Persia bat little known, a* d the 
authors of the Universal Ili'^tov} have given no true a< ( ounl 
of the cverla«‘ting sacred fire which the Gauers worship, 
Dr. M. gives tlie liillowing deseWption of it : — 

This perpetual fire ri<es out of the ground in the peninsula 
of Absehcion, about 20 miles from Haku, and tlirt'c miles 
from th(‘ C’asj)ian shore. The* ground is very rocky, bm has 
a shallow covering of eaith over it. If a little of tla surlaec 
be scraped off, and fire be appli<'<l to the hollow', it eatt lies 
immediately, and burns w'ithout intermission, and , 
without consumption ; nor ever extinguished, unless some 
eoldifearth be tlmown over it, by w'hich it is easily put out. 

There is a spot of groiuid. about tw'o English miles broad, 
w liich has this very v/oiiderful property ; and here is a c ara- 
vansary, round which are many ph^ces where tlie eai th con- 
tinually burns ; but the moat remarkable is a hole about four 
feet (leep, and 14* feet in diameter. In this caravansary 
live 12 Indian priests, and other devotees, who worship 
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tlic fire ‘which, according to their traditions, has bunit"many 
. thousand ycaA, It is a very old vaulted building, and in its 
\\ct1U are a great many chiiihe, to which, if a candle be ap- 
plied, the tire catches instantaneously, and runs instantly 
\\hon'\er the chinks coi|imunicate ; but it may be easily ex- 
tinguished. They have hollow places in the house fitted to 
tlu ir pots, which they boil without any other fuel ;*aad instead 
of candles tliey stick reeds into the ground ; fhnii the tops of 
wliicl), on applying fire to them, y white flame immediately 
comes forth, and continues to burn without consuming the 
rc'cds, till they think proper to extinguish it, by putting little 
covers over them for that purpose.#^ 

About an English mile and a half from this place there are 
wells of white naphtha, which is exceedingly inflammable ; 
and thongit the flame aof t^aphtha affords both smoke and 
smell, it is highly probable the pcrjietnal fl/e just described 
IS owing to naphtha, but so purified,* in^filtering through the 
sLviiie, that it beccfliics divt‘stt^l of all such particles as prepuce ^ 
smoke or smell. I'he stone und*earth are^ grey in colour, 
and saltish to the taste ; and indeed much salt is found on 
this peninsula of Abschcron. Tlure is also a salt lake, near 
the side of which the white naphtha flow s b} five different 
springs. This naphtha is made use of only for medicinal 
purposes. It is yellow isli from tli|? springs but when distilled re- 
sembles .spirits of wine. 1’lu‘\ give it iiiternallyfor gonorrha^^is, 
<lisorders of the breast, and for the stone, aijd they apply it 
eslirnally ni gouty eases, and c<mti actions of the sinews. 
Dl.ick naphtha is produced eight or nine miles from •the 
perpetual fire : it is thick, and being distilled becomes not clcar^ 
but \cllow'. Tile best, ami greatest pic nty, is at l^alachame, 
where there are abo\e 50 springs, the greatest producing 
every day 500 batman, each batman containing ten lluw 
pounds, w'hieh are somewliat k ss than English wenght. 

Oy the Locusts, which did vast Daimuje in Widlachkt, MoU 
daciuy and Transdeunia, in lT't7— 8. 

Thk first swarms entered into 'rransilvania in August, 1747 ; 
these were succeeded by others, which were so sui^irisffigly 
minuTous, that when they reached the Red Tower, tliey 
wc‘rc full four hours in their passage over that plac^e ; and 
they flew so close, that they made a sort of noise in the air, 
by the beating, of their wings against each other. Tin; width 
oi th<L swarm was some hundreds of fathoms, and its height 
or density may be easily imagined to be more considerame, 
iuasninch as Vliey hid the sun, and darkened the sky, even (o 
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that degree, when they flew low, that people could not know 
one another at the di&tancu of 20 paces. But as they were 
to dy over a river that runs in^the vallies of the lied Tower, 
and could fiinl neither re:»ting»place nor food ; being at length 
tired with their flight, one part ,of them lighted on the 
unripe corn on this side of the lied Tower, such us millet, 
Turkish wlieat, itc. ; another part pitched on a low \\ood: 
wi.ere Jiaving mihcrably wasted the produce of the land, they 
continued their journey, ns if a signal had been actual!} given 
lor a march Tlic guards of the Red Tower uttem])ted to 
stop tlieir irruption into TraiiMlvania by firing at tliein ; and 
indeed where the balls 4ir ul shot swept through the swarm, 
tlicy gave way and divided ; but, having filled up their ranks 
in a moment, they proceeded on their journey. 

Wherever those swarms hajipencd io pitch, tliey spared no 
sort of vegetable; they* ate up the }oung corn, and the very 
grass ; but nothing was more dismal to behold than the lands 
in which tJiey were hatched; lor they so greedily devoured 
every green thing tliere, before they could fly, that they left 
the ground quite bare. 


Om the Laer^nuc BataviccPy or 'Glass Drops^ By Clavd^ Nic 
LE Vat. M.JX lh\R S 

Tiiii glass-tear, or drop, commonly called lacryma Batavica, 
or Jacryma Bornssica, because it was first made in these 
countries, is much celebrated among natural pbilosophers, on 
a( count of the singular phenomena wdiich it exhibits, and 
which have for a long time exercised their sagacity. The 
make of this drop is as simple as its explanation is difficult. 
It is the work of the meanest workmen in a glass-house. On 
tJie top of an iron rod they take up a small quantity of the 
matter of glass in fusion ; tlicy let it drop into a pail of w.iter: 
the drop makes that part of tlie water wdiich it touches to boil 
with a hissing noise, as red-hot iron does, which it resembles 
in that instant ; and when it does not break in this operation, 
as it most frequently docs, it ioi ms a little pyramid il mass, 
which iscknown by the name of a glass-drop. 

The drop is of such hardness and resistance, that it bears 
smart Mows, of a hammer, without breaking. Yet if }ou 
p;rind the surface of this drop which resisted the hammer, or 
if yiiKr only break the tip of the small end or tail, the whole 
siiMers into powder. This shattering of tlie drops is at- 
.'c^ed with a loud report ; and the dust or powder, to which 
it^ reduced, is extensively scattered all around. Jf the drop be 



I TiiKOfiY OF riiF i»iir?roMPV \ op ritj’riit’s drop. ^51*1 

gniuiicl .with powder of emery, imbibed with oil, it often es- 
capes breuking^ If this experiment be made in the air-pump, 
•tlic. d^op busts with greater impetuosity, so as sometimes to 
break the receiver ; and its dust is iiner than when done in 
the open air ; and if it be made in the dark, the drop in burst- 
ing produce a small light* If this drop be annealed in tlia 
tire It looses all these singularities ; and being reduced to the 
state of common glass, it easily breaks under the hammer ; 
and does not burst on breaking the small end. The drops 
that arc; made by letting tliem c^ol in the air produce no 
other effects than those which have been annealed. 

The first natural philosophers who endeavoured to inves- 
tigate the cause of this phenomena^ imagined that they foun^ 
it in the air. Some of them supposed, that this air y/as shut 
up in tlie drop by the crust which the cold water forms on its 
Surface while it is yet red-ho% ; and attributed its rupture to the 
violence witli which this air issued tJirough the* too nan*ow pas- 
sage made for iu breaking the small end of the dro}). 
Others maintained, on the contrary, that the drop, iiv this 
slate, contained no air at all, nor any thing *but particles ot^ 
fire, or subtile matter ; in short, a mere vacuum as to air ; and 
that the sudden bursting of the drop w^as occasioned by the 
impetuous entry of the air into»this kind of vacuum. 

It is among the glass-workers, and in their art, that the 
secret of the glass-clrop is to be* sought*; •and there it is that 
he discovered it. niose \^ ho have seen glass-houses know, 
that wlicn a piece fails in the hands of a w'orkman, he throws 
it aside ; and this piece is not long exposed to the air before 
it breaks in pieces ; and when the same workinsin has «uc- 
ceeded in making a piece, and is willing to preserve it, he takes 
great care not to let it cool in the air ; but coiries it hot into 
another oven of a moderate heat, where he leaves it for a 
certain time ; and this lost operation is called annealing the 
glass. 

A natural philosopher who is witness to this nianagment, 
ought to enquire into tlie reasons and necessity of it. How 
Come's it that the glass which cools in the air breaks, and wlien 
it has been annealed, it does not break ? This is the reason. 
A bit of melted glass, red-hot and liquid at the same ^imef is in 
that state, purely because its particles are divided by fire, or 
so violently agitated, that these component parts of the glass 
hiirdly touch each other. • 

When this substance is exposed to the air, the coolness 
of this fluitl, which touches tlie surface of the glass, cool'* tTiat 
surface first ; that is, brings the piirticlcs ntwer tog Uicr, 
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braces their pores, and thus imprisons the crystals, which still 
till the inside of this substance. While these ^red' particles 
find pores enough on the surface to move freely, the glass con- 
tinues whole ; but when the glass grows colder, that is, when 
the porcsr of its surface begin to confine these fired particles, 
then their whole action is exerted against the parts of the glass, 
which they |>rcak into a thousand pieces. 


Letter from Leonard Evt^er, Prof Math, at Ben //w, and F.11.S, 
concerning the gradual Approach of the Earth to the Sun. 

M. LE Monnier writes to me, that there is at Leyden an 
Arabic munuscript of Ibu Jounis, which contains a history of 
astronoiiiicul observations. I am very impatient to see such 
a work which contains observations that are not so old us 
those recorded ‘by Ptolemy. For ha\jng carefully examined 
the modern observations- of the sun with those of some cen- 
turies past, though i have not gone farther btek than the 15th 
'Century, in which 1 have fmnd Walther’s observations made 
at Nuremberg, yet 1 have observed that the motion of the sun, 
or of the earth, is sensibly accelerated since that time, so 
that the years are shorter at present than formerly ; the rea- 
son of which is very natural : for if the earth, in its motion, 
suffers some little resistance, which cannot be doubted, the 
eftect of this resistance will gradually bring the planets nearer 
and nearer the sun ; and as their orbits thus become less, tlieir 
• periodical times ijl also be diminished. Thus in time the eai th 
ought to come within the region of Venus, and at last into 
that'of Mercury, where it would necessarily be burnt. Hence 
it is manifest that the system of the planets cannot last for 
ever in its present state. It also incontestably fbllovis, that 
this systc‘in must have had a beginning : for whoever denies it 
must grant that there was a time when the earth was at the 
distance of* Sal urn, and c\en farther, and, consequently, that 
no living creature could subsist there. 


rMte{^ frqtn Mr. Professor Euler concerning the Contraction 
of the Orbits of (he Planets. 

I A vr still thoroughly convinced of the truth of what I ad- 
vanced, that the orbs of* the planets continue to l)e contracted, 
and, eopsequently, their periodical times grow shorter. 

late Dr. Ilalley had also remarked, that tlie revolu- 
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lions of tlie moon are quicker at pi esent than tlicy were in 
the time of Iho ancient Chaldeans, wJio have left us some 
observations of eclipses. Bi|t as we measure the length of 
years by the number of days, aiid parts of a day, which are 
contained in each of them, it is a new question, whetlier the 
days, or the revolutioiik of the^ earth round its axis, have 
always been of the same length. * 

At present we measure tlie duration of a day by the number 
of oscillations wliich a pendulum of a given length makes in 
this space of time. But even tlibugh the ancients had ac- 
tually made such experiments, we could draw no inferences 
from them, without supposing, that gravity, on which the time 
of an oscillation depends, has always been of the same force ; 
but who will ever be in a condition to prove this invariability 
in gravity ? I'hus, (»veu supposing that the days had suffered 
considerable changes,* ana that gravity had been altered 
suitably to them, so that the same penduhnn had always com- 
pleted the sanu^ number of vibrations in a day, it would, 
nevertheless, he still impossible ii)r us to perceive this in» 
equality were it ever so great. And yet I have some reasons, 
deduced from Jupiter's action on the earth, to think, that the 
earth’s revolution round its axis continually becomes more 
and more rapid. ^ 


New l)i-scof)eries rehttmg io the llhtoi'y of Coral, 

Dr, ViTiUAso Don in. 

Coral is a marine vegetation, in shape nearly reseniMing 
a shrub stripped of its kavts. It has no roots but is sup- 
ported on a broail foot, or basis, which adapts itself like wax, 
and sticks to any body iu all its parts, so firmly, that it is 
impossible to disengage it. 7'he shape of this foot is not 
always the same ; but it mostly approaches to rotundity. 
Its use is to hold the coral fixed, and support it ; not to 
nourish it: since there are found pieces of coral, w^ith their 
feet broken off, which nevertheless continue to live, to grow, 
and to propagate, at tlie bottom of tlie sea. From this foot 
arises a trunk, generally single, the greatest tlli^kni%s of 
which seldom exceeds an inch. 

The substance oi* the Coral gives way to the cellule bv 
small cavities : vet thqso arc not very visible in the old thick 
branches, but they are pretty easily seen in the 3 ^oufig ^nd 
slender. Thus the cellule does *^not end at the coralline 
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; since the white pellicle is between 
It and the said substance. The hollow of tke 
cellule grows narrow into a sot^ of cone, with an 
obtuse apex; the belly of which is greater in 
diameter than the basis. The bottom ol‘ such a 
rcllule faces tlie foot of the coral, and its mouth 
the branchy or most distant part from the foot. 

In this cellule is lodged the polypus, wliicli is 
visible to the naked eye, .but its exact shape is 
only to be seen by the inicVoscopc ; and it was by 
this means, that a drawing has been made of it. 

From each cellule a white, 
soft, and somewhat transparent 
polypus comes forth, or ex- 
tends itself ; which in shape # 
resembles a ^t^r w ith eight equal rays, nearly conical, and 
fumi«ihed with other coihcal appendices, a a, which issue out 
of it on both sides. The two rows of tliesc<liave tlieir direc- 
tion nearly on thf‘ same plane, llie rays are somewhat flat- 
tened, and a trough rises out of their centre, 
somewhat widened at its beginning, w'^itli an 
opening or great mouth at top, n. In its 
sides there are eight upright ridges, broad 
and i'lovated, and as^ many wrinkles or fur- 
rows; and each ray is inserted 'between every 
two wrinkles, a, a. TJiis trough is placed 
-on a smooth part, wdiieh wc may call the 
belly of the animal. 

It is in this position that the polypus is 
seen the moment tlie coral is drawn out of 
the sea. Tlie polypus, in this contracted 
htatCj seen without a microscope, resembles 
a drop of milk ; and this is what all the good 

coral-fishers take for the real milk of the 
coral ; the rather, because, bv pressing 
the bark of the coral with the nngers, the 
polypus Lv forced out, and in coming 
Ibrtli it always retains the appearance of 
milk. 

While tl)e first cellule is shut up, or 
tlie egg of the cpral is in its substance, 
we do not find any one hard part in it 
like^tipfie or marble it is all soft : but afterwards, when the 
cei^ opens, we begin to observe some hard lann^llse ; and 
it i> grown larger, and arrived at the height of about a 
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line and a half, it widens at bottom and 
at the top, awl grows narrower in the 
middle, assuming the {)ropcr consist- 
ence and hardness of coral. And as 
this grows, the polypi are multiplied, 
and new branches of ccfral are ft^nned. 

Here then we see the vegetation of 
a plant, and the propagation of an 
animal. 

The rmdrepom is entirely like* the 
coral, as to its hardne««s, vihich is 
equal to bone or niatble. Its colour 
is white, when polished. Its sutTaee 
is lightly wrinkled, and the wrinkles 
run lengthwise of the branches. Its 
inside is of a particular organisation ; 

having in the centre a sort of cyiniler, which is often pierced 
through its wisolc length Jiy two or three holes. I'Vom this 
cylinder are detached about li? 
lamina}, wdiicli run to the circum- 
ference in straight lines. 

In every one of the cellules is 
found a polypus liere represtTited, 
but considerably niaguitied the 
in(*chanisiTi of which is this : ttiree 
different parts, unlike eacli other, 
compose tliis animal ; viz. the feet, 
a trough, and a head. 




On the Class of the Phocte Mariurv, Jht Jaml^ P 
M.D.F.ltS. 

A CL the species of phoca^, this being the geiu‘rical n«ime» 
have among them u vt'ry great likeness to eacii other, in the 
shape, not only of their Jieuds, but also of their liodies and 
extremities. They are webbed nearjy alike, are alike reptile, 
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viviparous, bringing forth, suckling, and supporting their young 
alike ; and, in fine, all have the same title to •Seiese appclla* 
tions, phocas vitulusmarinus, set^-cow, sea-lion, &c.; and tliese 
names arc vulgarly given to them, as their size happens to be 
greater or smaller. 

Tile dilfereiit species of this class, or rather genus, of ani- 
mals, are dis'cinguishable, by their proportion, their size, as 
to their liill growth, their teeth, webbed feet, and whatever 
otJier parts in some may not be proper to others. 

Their size, as to the utmost growth of an adult, is every dif- 
ferent. 1 liave seen one which was 7^ feet in -length ; and, 
being \ ery young, haH scarcely any teeth at all. One now 
in Loudon is about three feet long, is very thick in pro|>ortion, 
and lu-s 11 ' well-grown set ol* teeth ; which, in a great measure, 
shows this to be about its full growth, 'fhe nnuiati is also 
a phoca, and is Tiie of those species which grows to a pro- 
digious size. * 

A governor, in the province of Nicaragua?, had a young 
manatl, which was. brought ta him, to be put into the lake Gua- 
naibo, which was near his house; where he was kept during 
26 years, and was usually fed wilh bread, and such-like frag- 
ments of victuals as people often feed fish witj .1 in a lish-poiul. 
He becamt‘ so familiar, by being tiail} visited and fed by the 
family, tliat he was sajd to exct*l even the dolphins, so much 
celebrated by the ancients, for ‘their docility and tameness. 
The domestics of tliis governor named him Matto ; and at 
‘ whatever time of the day they called him by that name, he 
came out ot* the lake, took victuals out of their hands, crawled 
up to the house to feed, and played with tlie servants and 
children ; and sometimes 10 persons together would mount 
upon his back, whom he carried with great ease and safety 
across the lake. 

All that is here mentioned of the docility of the manati 
docs not much surpass that of a seal now in London. He an- 
swers to tlie call of his keeper, and is observant of his com- 
mands ; takes meat from his hand, crawds out of the winter, 
and stretches at full length, whei; he is bid ; tmd wdien ordered, 
returns into the water; and, hi short, stretches out his neck to 
kiss hisjkeeper, as often and as long as required. These arc 
marks of a trat^blencss which one could hardly expect from* 
animals^.i^hosO'^mien and aspect proniise little, and indeed 
whose place of abode, being for the most part inaccessible, 
pre;jjllttt fneir being familiarised to any commerce with men, 
except by mere chance. 

The walrus, or mors, is another species of phoca, jund differs 
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very little in shape and |)arts from the other s)>ecies of this 
genus ; except that the two canine teetli of the upper jaw 
are of a prodigious size, likej;he great teeth of an elephant. 

LeUer^ dated May 2. f750, frym Mr. Freeman at Naples, 
relatitiff to die Ruins of herculaneum. • 

About seven or eight years ago, the discovery of Hercu- 
laneum was much spoken ofi which was reported to have been 
swallowed up by a violent eruption of Mount Vesuvius, 
according to the last accounts, in the first year of the reign of 
Titus, 79 years alter Christ. « 

You are first conducted down a narrow passage, scarcely 
wide enough for two persons to pass ; and in a gradual slope, 
to the depth of about; b.'i tect perpendicular. Here is shown 
a great part of the ancient theatre, a buildihg in tlie form of 
a horse-shoe. That part where tlfc spectators sat is visible, 
and consists of® 18 rows 6f broad stone seats, one j ^b^e 
another, in a semicircular form.* At proper distances witHtn 
the circuit of the seats, through the whole range, from bottom 
to top, art* little narrow flights of steps, by which the spec- 
tators might come to or go from their seats coumiodiously, 
without crowding. These steps or stairs also lead up, in a 
straight line, to a sort of gijllcry, ^^*^cral feet Mdde, which 
ranges all round the outside of the tlieutre, and is called the 
precinct ; above which there are other stairs, which lead to a 
second. By this precinct it is judged that the theatre, with * 
the orchestra, must be about 52 or 58 feet diameter. . 

There is another opening, distant from that which leads to 
the theatre, by which tJicy have made a way into some houses. 
Here tliey seem to Jiave dug infinitely more than about the 
theatre ; for one may ramble, as in a labyrinth, for at least 
half a mile. Among the /things tliat have been dug* out of 
either of the two places are many parts of broken horses, with 
part of a triumphal car or chariot, all of gilt bronze ; and which, 
they say, w'cre placed over one of the gates of the theatre. 

Two equestrian statues were found on each side of one 
of the said gates, and they suppose fronting a street tj^at led 
to the theatre. One of these statues cannot be repaired; 
the other, which happened to be better preserved, is well 
repaired, and is set up under the piazza in the gatCAvay of the 
king’s palace at Portici. 

Of busts, there are some very beautiful, as that of Ji^iiter 
Ammon, Neptune, Mercury, Juno, Ceres, Pallas, &c. In tlie 
apartmenti> of the palace is a vast number of little statues, 
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frtflijy of which are extremely beautiful ; also a great number 
of little idols, tripods, lachrymatories, and maicy vases curi* 
ously wrought. Among these, a whole loaf of bread burnt^ 
to a coal ; which they wdll not suffer any one to touclu It if 
covered with a glass bell, through which are perceived letters 
on the loaf^ which possibly w«^re the baker's mark. 

Of the piefares, some were taken out of a temple near the 
theatre, others from the houses. They have all preserved 
their colours to admiration^ w'hich are very lively. They are 
painted in fresco, and were sawed out of the walls, with much 
trouble and care ; and are now fixed with binding mortar^ or 
cement, in shallow wooden, cases to prevent their breaking, 
and varnished over to preserve their colours. You must think 
that thest^ pictures are not alike valuable, otherwise than from 
their antitjuity ; some doubtless hav<» been done by good 
hands, others by^yud, as one secs by the works of those now- 
a-*day!». 

There arc many baskets and cases full of different things, 
ah’ junibled together ; such iis kitchen uttnsils, locks, bolts, 
rings, hinges, and all of brass. Things that w’ere of iron, 
were totally eatem up with rust. When the workmen came 
to any thing of that sort, it mouldered to dust as soon as they 
touched it ; occa^iioned, doubtless, by the dampness of the 
earth, and the many af^es during which it lay buried. There 
were found many vases, and crystal bottles full of water; but 
that might penetrate through the earth and fall into them, if 
not close stopped ; also a sort of standish or iiikhorn, in w liieh 
were found many stylets or pens, w'ith which they wrote in 
those days. When it was first taken out, they say, the ink 
had not only its natural colour, but that it was yet capable of 
tinging : it is very dr;y now. Tliere were eggs found quite 
whole, but empty ; also nuts and almonds ; grain of sevi^al 
sorts, beans* aiUl peas, burnt quite black. Alany other sot ts 
of fruit were found burnt quite to a coal, but whole. 

Mr F. declares that he cannot be of the opinion of some, 
who assert that this city was suddenly swallowed up, whidi 
implies that the earth piust have opened, and formed a pit to 
reeeiv^*^ it. , His opinion is, that it was overwdiehned with the 
matter issuing from the mountain, at the time of the irruption ; 
because most things were found upright, chiefly the buildings. 

The api^arance of this city would greatly disappoint sutdi 
as shoula nave raised their expectation to see in it spacious 
st]i;l^ and fronts of houses ; for they would find nothing but 
1(1% narrow passages, just high enough to walk upriglit in, 
a basket on the liead , and wide enough for the w ork- 
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men to* pass each other, with the dirt they dig out. Tliere 
.is a^vast nunibiT ol' these passages, cut one out of another ; 
BO that one might perhaps walk the space of two miles, by 
going up every turning. 

A skeleton was found^in a doorway, in a running attitude ; 
with one arm extended, which appeared to have liad a bag 
of money in the hand of it, for the lava had takcif so exact an 
impression of the man, that there was a hole under the hand 
of the extended arm ; which hole was apparently the impres- 
sion of the bag, and several pieces of silver coin were found 
in it. 'Flkis man, therefore, must have had notice enough of the 
danger, to endea\ our to secure hi^i treasure ; though he must 
have been encompassed with liquid hre, in attempting it. 


Ohservalions on tJie Sd o/T*iowers> By JKJFjtson, 

The sex of plants is very well coiffirmod by on experiment 
wluch has been diado on tlu* palma major foliis fiabeliifpxini- 
bus. There is a great tree of thft kind in thii garden of tlrB 
Royal Academy at llerlin. It bus Htkwered and born fruit 
these 50 years ; but the fruit never ripened, and uhen 
planted, it ilid not vegetate.^ I'lic palm-tree is a planta 
dioccia ; that is, one ol‘ those in which the male and female 
parts of generation are on diflejem We having, there- 

fore, no male plant, the flouers ol' our female were never 
impregnated by the farina of the male. There is a male 
plant of this kind in a garden at Leipsic, 1^0 German miles 
from Berlin. We procured from thence, in ApriU IV+O, a 
branch of male flowers, and suspended it over our female 
ones, and our experiment succeeded so well, that our palm- 
tree produced more than UK) perfectly ripe fruit ; from wliich 
we Jiave already 1 1 young trees. This experiment was repeated 
last year, and our palm-tree bore above *2000 ripe fruit.* 

The impregnation of the female palm-tree by the male has 
been known in the most ancient times. Herodotus, wlien 
speaking of the palm-tree, says, ** that the Greeks call some 
of these trees male, the fruit of which 'they bind to the other 
kind, which bears dates ; that the small flies, withovhi^h the 
male abounds, may assist in ripening the fruit ; for,’’ says this 
author, ** the male palm-tree produces in its fruit small dies, 
just as the fig-tree does.” 

Theophrastus, in his account of the palm-tree, gives the 
very process mentioned by our porrespondiMit. “ They bring 
together,” says he, “ the males and the females, which causes 
the fruit to continue and ripen on the trees. Some, from Uie 
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similitude of tliis to what happens in fig-trccs, call if capri* 
itcation ; and it is jKTlbrincd .in the following iiihnncr : while 
the male plant is in flower, tlviy cut olf a branch of these 
flowers, and scatter the dust and down in it on the flowers of 
the female plant. Ily these mesins the female docs not cast 
her fruit, but preserves thenr to maturity.” Pliny mentions 
the like proJess. Among more modem authors, Prosper Al- 
pinii!» relates the manner of the impregnation of the female 
palm-tree by tiie male, for the purposes before mentioned. 

Some of the more skilful modern gardeners put in practice, 
with regard to melons and cucumbers, the very method men- 
tioned by Theophrastus ^M)00 years ago, in regard to the 
palm-tree. As these plants, early in the season, aie in this 
climate confined to frames and glasses, the air, in which they 
grow, is more stagnant than the ppeio^ air, by which the dis- 
tribution of the* farina fcccundans, so necessary tow'ards the 
production of the fruit for the propagation of the species, is 
tm^ hindered ; to obviate which, they d^llect the male 
flbw^ers when fully blown, Olid presenting them to the female 
ones, by a stroke of the finger they scatter the farina fcecundans 
in them, which prevents the falling of the fruit immaturely. 

Besides tlic vegetables befbrp mentioned, which bear male 
and female flowers on the same root, there are others, which 
produce these organs on different roots: in the number of 
these are tlic palm-tree (tlie more particular subject of this 
paper), hops, the willow-tree, mistletoe, s])iiiacli, hemp, poplar, 
Trench and dog’s mercury, the yew-tree, juniper, and several 
others. Among these, the valisneria of Linmus, as to the 
manner in which its male flower impregnates tlie female, is 
one of the most singular prodigies in nature. 

The foundation of the discovery of the real sex of plants, 
which is of no less importance in natural history than that 
of ihe circulation of the blood in the animal economy, w'as 
laid by the members of the Koyal Society ; though much 
of the honour due to them is attributed by foreigners to tlic 
late ingenious Mons. Vaillant of Paris ; and this may have 
arisen from our language not being generally understood on 
the Continent. 

Concerning Bright^ the Fut Man at Malden^ in Essex. 

' Bg T. CoiEj M.D. 

Ma^j^WARD Bright, grocer, of Malden, in Essex, died 
thefj^^e 1 0th of November, in the 30th year of his age. 

a man so extremely fat, and of such an uncommon 
bvTO and weight, that there are very few,. if any, such in- 
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bCatict^ to be found in any country, or on record in any books. 
IJe was desct^Adcd from families greatly incliiied to corpulency, 
botb on bis father s and his mother’s side. * 11c was always fat 
from a child, yet strong and active, and used much exercise, 
not only when a boy, but till within the last two or three years 
ol' his life, when he became too unwieldy. He could walk 
nimbly, liaving great strength of muscles, and co\ild not only 
ride on horseback, but would sometimes gallop after he be* 
came between 30 and 40 stone weight. He used to go to 
lA)ndon about his business, till the journey (40 miles) became 
too great a fatigue to him ; so that he left it off some years 
before he died. In the last year pr two he could walk but a 
little way, being soon tired, and out of breath. At V2h years 
old he weighed 114 pounds ; and before he was 20 heVeighed 
2t stone rir 330 pouyds. , The last time he was weighed, 
about 13 months licfore he died, his weight; exclusive of his 
clothes, was 41 stone and ten pounds, or 531* pounds. What 
it exactly was at the time ‘of his death cannot be told* Hut 
as it was nianifostly increased sifice the last weighing, if we 
take tJie same proportion by which it had increased for many 
years on an average ; viz. about two stone a year, ami only 
allow four pounds addition fty the last year, on account of 
lus moving about but little, while he continued to' eat and 
drink as before, this will bring him to 4;l'^tone, or 616 pounds. 

As to his measure, he was five feet nine inchi s and a half 
high. His body round the chest just under the arms measured 
five feet six inches, and round the belly six feet 1 1 inches. 
His arm in the middle of it was two feet two inches about, 
and his leg two feet eight inc-lies. When a youth he used 
to eat soriiew^hat remarkably; but toward the end of his life, 
though he continued to eat heartily, and w ith a good relish, 
yet he did not cat more in quantity tlian immjr other men of 
good appetite. Though he did not take any liquor to an in- 
toxicating degree, yet, perliaps, on the whole, he drank more 
than might have been advisable to a man of his very corpu- 
lent disposition. When he was a very young man, he was 
fond of ale and old strong beer; but* afterwards his chief 
liquor was small beer, of which he commonly drank abjmt a 
gallon in a day. In other liquors he was extremely moderate, 
when by hiipself, sometimes drinking half a pint of wine after 
dinner, or a little punch, /md seldom exceeding his quantity; 
but when he was in company, he did not oondne hiiqself to 
so small an allowance. * 

He enjoyed for the most iiart as good health as any man, 
^'xcept that ip the last three years, he was two or three times 
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tscizcd ^ith an inflammation in his leg, attended with a little 
fever ; and every time with such a tendency tfiK-niortiflcation, 
as to make it necessary to scarify the part. But by the help 
of scarifications and fomentations, bleeding largely once or 
twice in the arm, and purging, lie was always soon relieved. 

He married when ^22 yeals old, and lived a little 

more than Seven years in that state ; in which time he had 
live children born. 

His last illness, which continued about fourteen days, was 
a miliary fever. It began with pretty strong inflammatory 
symptoms, a very troublesome cough, great difficulty of 
breathing, <&c. and the en^ntion was extremely violent. His 
body began to putrefy \ ery soon after he was dead ; so that, 
n<itwithi»t,uuling the weather was cool, it became very offen- 
sive the next da\, before a coffin could be made. The coffin 
was tnrcc feet jfix inches broad at the shoulders, two feet three 
inches and a half at the head, 22 inches at the feet, and three 
fee^one inch and a half deep. 

c 

On ilia Phenomena of Electneifi/ in Vacuo, By Mr, WittXAU 

WATiiOiX, 

From a comparison of experiments in electricity made in 
vacuo, w ith those al;-eady nwle in open air, it appears, that 
on the removal of tlie air the electricity pervades the vacuum 
to a considerable distance, and manifests its effects on any 
noii-clectric substances, which terminate that vacuum ; and 
tliat by those means, originally-electric bodies, even in thtir 
most perfect state, put on the appearance of non-electrics, 
by becoming themselves the conductors of electricity. 

TJie expel iments alluded to in this paper must be con- 
sidered to have been made in a vacuum by Mr, Smeaton’s 
air-pump, that rarefies 1000 times. 

It appeared from them, that the electricity, meeting with 
/icarcely any resistance, passed from the top to the bottom, 
and electrized the air-pump; and it was a most delightful 
fipec‘tacle, when tlie room wa.^ darkened, to see the electricity 
in it^ pa^ssage; to be t^ble to observe, not, as in the open ai^ 
its brushes or pencils of rays an inch or two in length, bi t 
here the coruscations were of the whole length of the tube 
betiveen the plates, viz. 3SJ inches, and of a bright silver hue 
These did not immediately diverge as in the open air, but 
rr 0 {|uebtly, from a base apparently flat, divided themselves 
into less and less ramifications, and resembled very much the 
most lively coruscations of the aurora borealis. 
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IU*nce it appears that our atmosphere, wlien dry, is tlie 
. agent by whl<ish wc are enabled to accumulate electricity on 
non-electrics ; as in the experiment before us, on the removal 
of’ it, the electricity passed off into the floor through a 
vacuum, of tlie greatest length we have hitherto been able to 
make, became visible fb this vacuum, and manifested itself 
by its effects on the air>pump, being the noriA^lectric sub- 
$tan(*e, which terminated that vacuum ; whereas, when the 
air is not taken away, the dissipation of the electricity is from 
every part of the prime conductor. We sec, also, contrary to 
what we have found hitherto, that an originally-electric body, 
viz. a dry glass tube, puts on the ijppearance of a non-electric, 
by becoming itself* the conductor of electricity, that is, by its 
k(>cpiiig out the air, and suffering the electricity to pervade 
the vacuum. ^ 

Mr. W. was desirous of knowing, for the further illustration 
of his propositions, whether the Leyden experiment could be 
made through the vacuum. For this purpose he made the 
bef<»re-mentiont*d exhausted tube part of the circuit, ""isO 
necessary to this experiment. In this experiment it is ab- 
solutely necessary that the whole quantity, or nearly so, of 
the accumulated electricity, sjiould be discharged in the same 
instant of time. Accordingly, on making the experiment, at 
the instant of the explosion a mass of, very bright embodied 
Arc was seen to dart from ond of the brass plates in the tube 
to the other ; but this did not take place when one of the 
plates was farther distant from the other' than 10 inches. * 
When tlie distance was greater, the Are then began to 
diverge, and lose part of its force f and this force diminished 
in proportion to its divergency, which was nearly as tlie 
distance of the tw’o plates. 


On Coral, By the Sieur de Peyshonnei^ M,D* 

M. DE Peyssonnel, in relation to the question, whether 
coral is a plant, according to the general opinion, or a petriA- 
cation or congelation, according to some, after exhibiting the 
various arguments delivered in support of these^ concludes 
that coral, as well as all other stony sea-plants, ana even 
sponges, are the work of different insects, particular to each 
species of these marine bodies, which labour uniformly ac- 
cording to their nature, and, as the Supreme Being has 
ordered and determined. The coral-insect fwonii], wilich 
is here called a little urtica, purpura, or polype, and which 
Majsigli took for its flower, expands itself in water, and 
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contracts itself in air, or when you touch it in water with 
your hand, or pour acid liquors to it. This is \vsual to fishes 
or insects of the vermicular kind. 

When our author was upon the coast of Barbary in 1725, 
he had the pleasure of seeing the coral-insect move its claws 
or legs ; and liaving placed vessel of sea- water with coral 
tficrein near the fire, these little insects expanded themselves. 
He increased the fire, and made the water boil, and by these 
means kept them in their expanded state out of the coral, as 
happens in boiling shell-animals, whether of land or sea. 
Repeating his observations on other branches, he clearly saw 
tliat the little holes perceptible on the bark of the coral 
were the openings through which these insects went forth. 
These hcles correspond with those little cavities or cells 
which arc partly in the bark, and partly on the substance of 
the coral; and these cavities are the nicHes which the insects 
inhabit. In the tubes, wlix'h he had perceived, are contained 
the organs of the animal ; the glardules arc 'he extremities 
oP'ifa'ieet, and the wliole cortains thc‘ liquor or milk of coral, 
which is the blood and juices of the animal. When he pressed 
this little elevation with his nails, the intestines and whole 
body of the insect came out mixed together, and resembled 
the thick juice furnished by the sebaceous glands of the skin. 
He saw that the animal, when it wanted to come forth from 
its niche, forced the sphincter ai its entrance, and ga\e it an 
appearance like a star with wliite, yellow, or red rays. When 
the insect comes out of its hole without expanding itself^ the 
feet and body of it form the white appearance observed by 
Marsigli ; but being come jbrth, and expanded, it forms what 
that gentleman and our author took for tiie })elals of the 
flowers of coral, the calyx of this supposed flower being the 
body of the animal protruded from its cell. The milk before 
mentioned is the blood and natural juice of the insect, and is 
more or less abundant in proportion to Its health and vigour. 

On the coast of Barbary, the fislienncn brought him, in a 
barrel of sea-water, one of those madreporas which are called 
in Provence fenouille de mCi', or sea-feimcl. It had been 
put into the barrel as soon as it was taken out of the sea- 
and he observed, that the extremities of this madrepora were 
soft and tender, furnished with a transparent inucosity, like 
that of snails : these extremities were of a beautiful yellow 
colour, and were five or six lines in diameter. In this he 
saw ^in animal, resembling the cuttle-fish, polype, or sea- 
nettle. Ti>e body of this fish filled the centre : its head was 
placed in the middle of it, and was surrounded by several 
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feet or claws : these feet filled the intervals of the partitions 
observed in the madrepora, and were at pleasure brought to 
its -liead, and were furnished with yellow papillae. Its head 
or centre* was lifted up occasionally above the surface, and 
often contracted and dilated itself like the pupil of 'the eye- 
lie had the pleasure ofiseeiug it move distinctly all its daws, 
as well as its head or centre. ' « 

The flesh of the animal of the madrepora is so soft, that it 
divides on the gentlest touch. This soft texture prevented 
M. dc P. from detaching any one ; and he observes that there 
are in those seas several large species of urtica, which become 
soft on the least touch, lie mentions one sort of above 
a foot in diameter, whose body as large as a man s head, 
and which is of a poisonous nature. After the roadrepora 
had been preserved three days, tlic contained animals covered 
^ its whole surface with a transparent jelly, w^iich melted aw ay, 
and fell to the bottom of the water las the animal died: and 
both the water, and madrepora then had a putrid fishy smell. 
After having destroyed and cQpsurned all the animaU, 
extremities of tlie madrepora became white. 

From what has been extracted, concerning the coral and 
madrepora, an idea nia}^ be formed of the millepora, lytho- 
phyton, corallines, and sponges ; each of which is, according 
to our author, the Imbitation of numerous animals, and 
formed by them. He has given, from’ his own observations, 
particular accounts of* each of these productions, and divided 
them into genera and species w’ith great accuracy; and 
though in coimnon they are the habitations of animals, each 
species varying in form and bulk, and composing its Cell in 
various forms and manners, and of different consistences, 
constitutes their essential character. As oysters, scullo)>s, 
muscles, cockles, snails, &c. have a power given them, hy the 
Author of nature, of forming and enlarging their scfiaratc 
dwellings, to these bodies, the subjects of this treatise, the 
same power is given, but in large families. In the madrepora, 
its animal occupies the extremity ; in the millepora, tlie 
substance; in corallines and sponges, the void places; in 
coral and lithophytes, the cortical parts. Each of these 
animals, according to their kind, furnish substanctls cMering 
as much in coitsistence as in form. That of coral is ex- 
tremely hard, and compact; the madrepora and millepora 
are of a stony, but mcA’c loose texture ; the coralline is still 
more soft ; the lithophyton, of a substance nearer hern ^han 
stone ; and the sponge is soft and elastic* 
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Ijvftvrs of f/ie Ahhi Maze as, F.JtS,, mi the Sucevss of the htfe 
Fipe-r 'immis in France^ concerning the Anaio^ of Thunder 
find Fiecti inty* * 

The Phnjulclphiaii experiments which Mr. Collinson com- 
municated to the public having becR* univerally admired in 
France, the King desired to see them performed. Therefore 
the Duke d’Ayen offered his Majesty his country-house at St 
Ciermain, where M. de Lor, master of experimental philosophy, 
should put those of Philadelphia in execution. His Majesty 
saw them with great satisfaction, and greatly applauded Mes- 
sieurs Franklin and Collinson. These applauses of his Majesty 
ha\ ing excited in Messieuis de Huffon, D'Alibard, and De 
Lor, a dot ire of verifying the conjectures of Mr. Franklin, on 
the analogy of thunder and electricity, tliey prepared them- 
scKes for makiitgjthe experiments,* ' 

M. d’Alibard cliosc foi; this purpose a garden situated at 
Marly, where he itlaced on an elv>elrical b()dy a pointed bar 
ofW'rdl'i, of 4?() feetjiigh. Oij, the l(/th of May, minutes 
past tw o, afternoon, a stormy cloud having passed over the 
place where the bar stood, tho'^e that were appointed to observe 
it drew near, and attiacft'd from it sparks of fire, perceiving 
the same kind of commotions as^ in the common electrical ex- 


p( rim cuts. M. de Lor, sensible of the good success of this 
experiment, lesolved tAiepeat it at his house in the Estrapade 
at Paris, fie raised a bar of iron 99 feet high, placed on a 
cake of resin, tw o feet square, and three inches thick. On 
the 18th of May, between four and five in the afternoon, a 
stormy cloud liuving passed over the bar, where it remained 
half an hour, he drew sparks from tlie bar. These sparks 
were like those of a gun, when, in the electiical experiments, 
the globe is only rubbed by the cushion, and they produced 
the same noise, the same fire, and the same crac^khng. They 
drew the strongest sparks at the distance of nine lines, while 
the rain, mingled with a little hail, fell from the cloud, with- 
out cither thunder or lightning ; this cloud being, according 
to all appearance, only the ct^nsequence of a storm, which 
happened elsewhere. From this experiment they conjectured, 
tiiat a bar of iron, placed in a high situation on an electrical 
bidy, might attract the storm, and deprive tile cloud of gU its 
thuiifkj^ ; 

July 12. 1752. — Towards 11 in the morning 
myens began to be covered to the south-west, witli 
soni^ claps of thunder and lightning at a great distance. The 
i^ad just time to go to the garden, where ho found the 
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D'lke d’Ayen, who had prepared every thing for the experi* 
meats. An 'iron wire descended from the top of the pole, 
and rested on tlie hot-house of the garden : this wire was sup- 
ported by a silken cord, and was terminated by a tin cylinder, 
of about three inches diameter, and three feet long. The 
electricity of this cylinder was such that, when a finger ap* 
pi oached it, two or three very liveljr sparks at a flrne were pro- 
duced, with a noise like that of the nails of one*s fingers 
cracked against each other. Then the Duke d'Ayen took 
the fir&t shrub he met in the hot-houso, which happened 
to be that from which the labdanum is produced : he placed 
it with its pot on a coke of resin, and fastened the iron wire 
to one of its branches. This shrub was instantly electrified, 
so that w hitish sparks issued from every leaf, with“tlie same 
kind of cracking just mentioned; but the trunk of this shrub 
had a much stronger electricity ; whether at that instant the 
fcWtrh’ity of the cloud was more strong (for it varies every 
moment), or th*at the force of the whole electricity, cxpsmdcd 
through the leaves, became concentrated i i the trunk of this 
shiub. The Duke then took one of his silver watering-pots, 
which was two feet and'a hi4f high: he filled it with water 
within an inch of the brim, and placed it on the electrical cake, 
dipj)ing into it a wire of lead, w^hich communicated with that 
wire which came from tiu' top of the pol^. Of all the e ectricity 
tried till then, this was incomparably the strongest ; there were 
W sparks ; and on ailvancing the huger towai ds it, the shock 
affected the arms and breast w ith great violence. 


Lefier fr*)m Fn Esq, coveerning an Elety 

triad Kite. J)aivd J^/idadif/jhia, OcUfbfT 1. 1752. 

As frequent mention made in the public papers from 
Europe, of the success of the Philadt»]phia experiment, for 
drawing the t'lcctric fire from clouds l)y means of pointed 
rods of iron erected on high buildings, «Src. it may be agreeable 
to the curious to be informed, that the same experiment has 
succeeded in Philadelphia, tliuugh made in a different and 
more easy manner, w^hich any one may try, as follows : — 
Muke a small cross, of two light strips of cedar ; the arms 
so rorig, as to reach to the four corners of a large tliin silk 
handkerchief, when extended : tie the corners of the hand- 
kerchief to the extremities of the cross : so you have the 
body of a kite ; which being properly acconlmodat^d v ith a 
tail, loop, and string, will rise in the air like those made of 
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wind of a thunder-gust without . tearing. To the top of tlie 
upright stick of the cross is to be fixed a verycharp-pointed 
wire, rising a foot or more above the wood. To the end of 
the twine, next the hand, is to be tied a silk ribbon ; and 
w’here the twine and silk join, a key inay be listened. 

The kite is to be raised when a thunder-gust appears to be 
coming on, and the person who holds the string must stand 
within a door, or window, or under some cover, so that the 
silk ribbon may not be wet ; and care must be taken that 
the ine does not touch the frame of the door or window. 
As soon as any of the thunder clouds come over the kite, the 
poiiited wire will draw the electric fire from them ; and the 
kite, with all the twine, will be electrified ; and the loose 
filaments' of the twine will stand out every way, and be 
attra('ted by an approaching finger.. 

When the rain has w^t the kite and twine, so that it 
can conduct the electric fire freely, you will find it stream 
out;,plenti fully from the key on the approach your knuckle. 
At this ke^ the phial may bb charged ; and from electric fire 
thus obtained spirits may be kindled, and all the other 
electrical experiments be perfiNTined’, which are usually done 
by the lielp of a rubbed glass globe or tube, and tlms the 
sameness of the electric matter with that of lightning is com- 
pletely demonstrated,, . 


0/ the great Alterations which the Idands of Scilly have 
undergone since the Time of the Anewnts* By the Bev* 
Mr, (viLUAM Borlase, 

Tiik inhabitants of these isics are all new-comers; there 
is not here an old habitation worth notice ; nor any remains 
of Fhenieian, Grecian, or Homan art, eitlier in town, castle, 
port, temple, or sepulchre. AH the antiquities are of the 
rudest Druid times ; and, if borrowed in any measure from 
those eastern traders before mentioned, were borrowed from 
tlieir most ancient and simple rites. 

How came these aneient inhabitants, then, it may be asked* 
to vanish, ^o as that the present have no pretensions to any 
affinity^or connection of any kind with them, either in l^ooa, 
languagigg^ customs ? How came they to disappear, and 
lea^ traces of trade, riches, or arts, and no posterity, 

that wUwn learn, behind them ? I'wo causes of tliis ^ct 
occulrr^a while Mr. B. was at Scilly, which may perhaps 
satisfy these enquiries; — the manifest encroachments of the 
sea, and as manifest a subsidence of some parts of the land. 
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Tlie sea !s tlie insatiable monster, which devours these 

ttle islands,, gorges itself with the earth, sand, clay, and all 
“he yielding parts, and leaves nothing, where it can reach, 
nit the skeleton, the bared rock. The continual advances 
which the sea makes on the low lands are obvious, and within 
the last 30 years have been very considerable. What we see 
happening every day may assure us of what has* happened in 
ibnner times ; and from the banks of sand and earth giving 
way to the sea, and the breaches becoming still more open, 
and irrecoverable, it appears that repeated tempests have 
occasioned a gradual dissolution of the solids for many ages, 
and as gradual progressive ascendency of the fluids. 

On ^hi^Hng ol* the sands in the channel, walls and ruins arc 
frequently seen : tliere are several phenomena of the same 
nature, and owing to tlie same cause, to be seen on tliese 
shores. Here, then, wc have the foundations, which were 
probably six teet above high-water mark, now 10 feet under, 
which together* make a di^rence as to the level of 16 thet. 
To account for this, the slow advances and depredations of 
the sea will by no means suffice ; we must cither allow, that 
the' lands inclosed by theftse fences have sunk so much lower 
than they were before, or else we must allow, that since these 
lands were inclosed, the whole ocean has been raised 16 feet 
perpendicular ; which last will appear much the harder and 
less tenable supjiosition of the two. ’ Here then was a great 
subsidence ; the land between Sampson and Trescaw sunk at 
least 16 feet, at a moderate computation. . ’Tliis subsidence 
must have been followed by a sudden inundation, and^ tliis 
inundation is likely not only to liave destroyed a great part 
of the inhabitants, but to have*terrifiod others who survived 
into a total desertion of their shattereil islands. By this 
means, as I imagine, tlmt considerable people, who were the 
aborigines, and carried on the tin trade with the Bhc nitians, 
Greeks, and Romans, were extirpated. 

Tradition seems to confirm this ; there being a strong 
persuation in the western parts of Cornwall, that formerly 
there existed a large country between the Land’s End and 
Scilly, now laid many fathoms under water. The particular 
argui^nts by which tliey support this tradition may be seen 
in IVfifi* Carew’s Survey of Cornwall, and in tlie last edition of 
Camden. 

But though there ar^ no evidences to be depended on, of 
any ancient connection of the Land's End and Scilly, ^ct l^iat 
tlie cause of that inundation, which destroyed much of tliese 
islands, might reach also to tlie Cornish shores is extremely 
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probable, there being several evidences of a like subsidence 
of the land in Mounts Bay. 


Account of the Death of Mr* Oeuiige fVxiL/AM RtcJ^MAXt^ 
Professor of lijcperi Mental Philosoji/u/, ami a Member of t1^ 
Imperial Academy of S( tehees at Peterhburgh* 

In order to dcnionstriitc what Mr. K. might advance in an 
intended discourse on electricity with the gi'cater certainty, 
lie neglected no opportunity, on the appearance oF a tlmuder- 
cloud, diligently to discover its strength. Bars ware standing 
for this purpose always on the roof of the hou»e. These re- 
ceived the electrical power of the clouds, and imparted it to 
certain ^‘hains fastened to them ; by which it was conducted 
into one of his rooms, where his apparatus was. lie vias 
attending the Qnual meeting of the Academy the ^(Sth of 
July, 1753, a little before* noon, when it thundered at a pretty 
distance, the sky being clear, and the sun shining. On thl^ 
he hastened honvo, in hoj)e»? of confirming his former observ- 
ations, or possibly enabling hiniseir to make new ones. 

The engraver Sokolow, who lutd the care of his trea^ist^ 
accompanied lilin, to make himself the better acquainted with 
the chief circumstances of t lie electrical experiment, in order 
to be enabled to represent it mon^ justly on a copper-plaiier 
Mr, llicimian carried the engraver immediately to his ap- 
paratus, taking notice of the degree of electricity on his bar, 
which was tlieii only four ; and by which it appeared that 
his bar had received very little from the thunder. He de- 
scribed to Mr. Sokolow' the dangerous consequences which 
would attend the electrical power being increased to thc^ 
45th, or more degrees of his ex})ositor. 

In the mean time the mi^foituiic happened, about half atl 
hour*'' after noOn, which codt Professor liichman his life. A 
thick cloud, that came from the north-east, and si^cmod to 
float very low in the air, was taken notice of by pcoplaJ^lk* 
ing in the street ; and these affirm, that they could pUShiy 
see, on the subsequent flash of lightning, and peal of thuHder, 
a quanti^v of vaporous matter issue from it, which diffused 
itself In the circiirnjacent space. 

According to the account of the engraver 
Mr. liichman inclined his head towards the expositor, to 
serve degree of force it would nave ; and while he stoAd 
in ithaf bent posture, a great w^hite and bluish fire ap|) 
l^ween the elec'trical expositor and Mr, liichinmi a 
tlie same lime iroso a sort of stream, or vapdtir, 
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entirely benumbed the eiij^raver, and nuule him sink down on 
the ground; bq that he cannot remember lo have heard the 
ioud Ihunder-cla}). 

The particulars, whicli happened ^to Mr. Hicliman, Mr. So- 
kolow is ignorant of. As soon as he* had recovered his senses, 
lie got up, and ran out of the Imuse, acquainting every one 
whom he met in the street, that the thunder hats' sti uck into 
into Mr. Kichinan s house. On the other side, as soon as 
Mrs. llichman heard the ver} loud stroke of thunder, she 
came hastening into the chamber, in hIucIi she conjectured 
she should sec the bad consc(}uciice8. She found her 1ms- 
haUd past sensation, sitting iquni u dust, which happenetl to 
1)0 placed behind him, and leaning against the wall ; which 
situation must ha\e been occasioned by his failing «back on 
receiving the eketi*i<al bltnc. He was no sooner struck than 
killed. There was not the least epjJtaiance of life. A sul- 
phureous smell, not unlike that whuh is caused b} the explo- 
sion of gunpowi’jti. di(fus< d. Itself through the whole house. 
Some sc rvautc^* w Iio wue haul hy m the kiUlieii, felt fts 
elh^ets, being quite stupified I'be clei*lrieal expositor stood 
on a low bulfct, upon wlutli was likewise placed a ('hina howl 
that was cracked ; and tlute via^ such a sliaking in the house, 
that die shock e^cii stojipc'd the movement of an English 
clock, or pendulum, w huh was m an adjoining room. No 
other consequehccs w en obst r \ cd in the house. But we have 
found another effcc't of the foice of electricity, or ui thunder- 
bolts, discoM’rable b} the door-juists of the house; for they 
were rent asunder lengthwise, and the door, wdth that part 
of the posts, so torn away, tw irlcd into the porch. The reftson 
I ^of which appears to be, because one of the above-mentioned 

cliaiiis, that were earned iioiii the bars at the house-top to 
tlie expositor, passed ver} near them ; and the kitchen-door, 
being at a little distanc'c ofl’, had a splinter torn out# ancl 
daslied against a staircase, that wxmt towards the top of the 
lioucji^; so that ])art of tlic electrical matter seems to have 
takep'fts course this way, hut without doing anymore damage. 
ITiey opened a vein of tlie breathless body twice, but no 
bipod followed. They endeavoured to recover sensation by 
violent chafing, but in vain. On turning the corjS'^e tbpsy* 
turvy, during the rubbing, an inconsiderable quantity of blood 
fell out of the mouth. There appeared a red spot on the 
forehead, from which spitted some drops of blood through tho 
pores, without wounding the skin. The shoe belonging^ to 
the left foot was burst open. Uncoyering the foot at that 
pfalice, they found a blue mark, hy wliich it *s concluded, that 

• R 
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the cicctj'ical force of the thunder having passed into the 
head, made its way out again at the foot. On /he body, par- 
ticularly on the left side, vrere^ several red and blue spots, 
resembling leather shrunk^ by being burnt. Many more blue 
spots were afterwards visible over the whole body, and in 
particular on the back. Th it on thV; forehead chaiigeil to a 
brow nibh rod. The hair of the head was not singed, though 
the bj>ot touched some of it. In the place wliere the shoe 
was unripped, the stocking was entire ; as was his coat every 
where, the waistcoat being only singed on the foie flap, where 
it joined the hinder. But tliere appeared on the back of the 
engraver s coat long naiT(>w streaks, us if red-hot w ires had 
burnt oft* the nap. 

On the Tit)otts aii(f Avcienf IVnftmjft thtg out of the Ruins of 
an Kdrfive near the Si^c of the old ('itt/ of I Jercnlaneum, 
JViiHiN two years last past, ii> a chambeni of a house, or 
more jiroperly s|i^'aking, of>an ancient villa, in the middle of 
a garden, has been found a groat quantity of rolls, about a 
palm long, and round; which appeared like roots of wood, all 
black, and si'cming to be only of on ' pkce. One of them 
falling on the giound, it broke iii the micidlc, and many letters 
wgre obseivcd, b} w^ucli it was first known. Unit the rolls 
were of pap;yrus. The number of these rolls w'ere about 
150 , of dilferent sizes. They were in wooden cases, wliich 
are so inucli burnt, as are all the things made of wood, that 
they cannot be recovered. The rolls, liowever, are hard, 
though each appears like one piece. "Hie Iviog has caused 
infinite pains to be taken to unroll tliern, and rc<id them ; but 
all attempts were in vain ; only by slitting some of them 
some words were observed. 

At' length Sig. Assemani, being come a st rood time to 
Naples, proposed to the King to send for one Fat^.tr .Vntonio, 
a writer at tlie Vatican, us the only man in the world who 
could undertake this dilfimilt affair. It is iiuTctiibte to 
imagine what this man coiit«.vcd and executed. He made a 
machine, jvith which, by the means of certain threads, which 
being giitniued, stuck to the back part of the papyrus, where 
there no writing, he begins, by degi*ees, to pull, while 

f ||K^Sort of engravers instrument he loosens one leaf 
the other, which is the most 'difficult part of all, and 
nhkes a sort of lining to the back ol* the papyrus, with 
dinglv thin leaves of onion, if I mistake not, and with 
spirituous li€]uor, with which he wets the papyrus, by 
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littlo mul little as he unfolcU it. All this labour cannot be 
• u elL ( oniprclieTnled without seeing it. With patience superior 
to what a inan can imagine* good father has unrolled u 
pretty large piece of }>apyrus, the worst j^reserved, by way 
oi‘ trial. i 

It is found to be the viork of & Greek w'riter, and is a small 
philosophic tract, in Plutarclfs manner, on music ; blaming 
it as pernicious to society, and productive of softness and 
elfcniinacy. It does not discourse of the art of music. The 
beginning is wanting, but it is to be hoped, that the author's 
name may be ibund at the end ; it seems, however, to be 
the work of a Stoic philosophef; because Zeno is inucli 
eonnnendod. TJie papyrus is written across in {jp many 
columns, e\cry one of about ilO lines, and every line is the 
third of a palm long. •BeUveen column and^ column is a void 
.s[>acc of more than an inch. Thei}^ are now unrolled about 
SO columns ; uhicli is about a half (»i‘ tlie whole ; this roil 
being one of tfle smallest*; llie^ U tters are distinguishable 
<iKHigh. Father Antonio, after he has l&osened a piece, 
takes it off where there iiaa no letters; and places it between - 
two crystals for tJie better obser\ation ; and then, having 
an admirable talent in iniitatmg characters, he copies it with 
all the lacuna?, which arc very niiriierous in this scorched 
papyrus, and gi\cs this copy*to the ^.’fmon Maz/.occlu, who 
tiies to sii])ply the loss, and explain it. The letters are capital 
ones, and almost w’ithout any abbrmiation.. The worst is, 
the work takes up so much time, tliat a small <]iiautity of 
writing requires live or six days to umoll, so that a vfhole 
} i*ar is already consumeil about half this roll. Jllie lacuna^ 
for the most part, are of one or two words, that may he sup- 
plieil by the context. As soon as this roll is tinished, they 
will begin a Latin one. There are some so voluminous, and 
the papyius so fine, that unrolled they would take up 100 
palms' sj[>ace. 


An edcirtKyrdinury atul surprisiug Agitation of the Waters^ 
though mWiouJt any percq>tihk Motion die h!a%th^ ^avmg 

been observed in rariov^ Parts of this Island^ both Maritime 
and Jnlandy on the same l)agy and chuff y alumt the Time 
tfuit ific Partfiqnahe fiook place at Lisbony the following 
Accounts were transmitted to die Society. ^ 

Ar Portsnwulh^ in Jfumjishire. Py Mr. John Rob At* 
SON, l^.R.S. — On Saturday, Nov. 1. 1755, about 35 minutea 
after 10 in the morning, there was observed in the dock-yard 
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at Portsmouth an cxtn.onliiuiry motion of the viater& on tlie 
north dock, and in the basin, and at two of ihV jetty -lu -ads. 
In the nortli dock, whose length* ib -ibout 2‘29 Icet, breadth 
Tt* feet, and at that time about iTA feet depth of water, shut 
in by a pair of strong gates, w'ell secured, his Majesty’s ship 
the (fosport of 1<0 guns was just let in to be docked, and well 
stayed by guys and hawsers. On a sudden the sliip ran back- 
wards near three feet, and then forwards as ninch, and at the 
same time slie alternately pitched with her stern and head to 
the deptli of near three feet ; and by the libration of the water 
the gates alternately opened iu.d shut, receding from each 
other near four inche**. * 

In /SV.s,ser. By Pm f li p C Alt r fke r W kbb, Bsq. F. 7t*. Sn — 
lu lus garden at Ihisbridge, near Clodal min, in Surrey, on Satur- 
day the first of Novcmlnr, 1755, at half an hour after 10 in 
the Ibnmoon, PInhp Smith, John Street, and Jolm Johnson, 
the gardeners, were alarined by a very unusual noise in the 
w’ater, at the east end of tlie long canal, n(‘ar which Jolm 
Str(»et and John^ Johnson w'ere then at w ork. On looking 
that way, they obser\ed the water,, in that part of tlie canal, 
in great agitation, attimded with a considerable noise. Tlie 
w titer soon raised itself in a heap or ridge, extending length- 
wise about ,‘i() yards, and between two and three feet above 
the usual le\el of tluiyvater; after which the heap or ridge 
hf‘eled or vibrated towards the north, or left side of the raiuil, 
witli great force, and flowed about eight leet over the grass- 
walk on that side of the canal, quite up to the arch. On the 
wate.’-’s returning back into the canal, it again raised itself 
into a heap or ridge in the middle; after which the heap or 
ridge heeled or vibrated with greater force towaids the south, 
or right-hand side of the caoal, and flowed over the grass- 
walk, and through the rustic arch on that side ; and drove a 
small stream of water, which riiiiv through it, .S(> feet back 
upwards, towards its source. During tins latter motion, the 
bottom of the canal, on the north side, for several in 
width, was quite bare of water. The water being returned 
into the canal, the vibrations became less and less, but so 
strong, as to make the water flow several tirnts over the south 
bankofthe^ canal, which is not so high as the north bank. In 
about a qtiatter of an hour from the first appearance the water 
became quiet and smooth as before. 

was informed, that the water was affected about the 
sajjtc tjnie in the following places ; In a mill-pond, at Med- 
ill Sussex, the sudden agitation and swell of the w'ater 
tow^ard the mill was so remarkable, that the miller 
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iinu^iiaed a sluice had been opened at the upper end of the 
pond, and had let a back -Hater into it; but on search it was 
fouiKd to be snut as usual. Below tlie mill the, swell of the 
water was so great, as to drive the stream upwards, back into 
the conduit of the mill. At Lee, in the parish of Whitley, in 
Surrey, about five mile* from ^usbridge, between Busbridge 
and Medhurst, the water in a canal or pond belonging to Mr. 
Luff was so violently agitated, that the gardener, on the first 
appearance, ran for help, thinking a number of otters were 
under the water, destroying the fish. In a mill-pond, near 
Guildford, in Surrey, a like swell and agitation of tlic water 
was observed by several persons, one of whom stood all the 
time on a biidge of wood, over the*pond. Not the least tremor 
or motion of the earth was felt in any of these places, wor at the 
bridge at (iuildford. 

At Cranhrimhy in l^nL WM.TEMPE.s't,.^?^^'. F.H.S , — 
Tlie people here are very much aCinned on account of an 
eartliquake, wl^ch happeiyi^d last Saturday (November tlie 
1st). I felt nothing of it, but soyic people fancit'd they did. 

I do not hear that the earth moved ; only the waters of several 
ponds, in this and the adjacent parishes, were in such motion, 
that they overflowed their banks, then returned back, and 
overflowed the other side. • 

'Sear Tunhrulge. John Princ.le, — 

The pond at Eaton Bridge,* near Tfinbridge, is about an 
acre in si/e, and across it is a post and rail, which is almost 
covered by the water. Some people hearil a ix)ise in tlie water, • 
and imagining sonu'thing had tumbled in, ran to see what was 
the matter; when, to their surprise, they saw the water •open 
in the middle, so that they could sec the post and rail a 
long way down, almost to the bottom, and tlie wafer da.slung 
up over a bank about two tect high, and perpendicular to the 
pond. Thi^ it did several times, making a great noise. .They 
did not fet 1 the least motion on the shore, nor was there any 
wind) but a dead calm. 

In Feerless Pool^t near Ohl Street^ Ijondon, JBy Thomas 
Birch, />-/). — On the reports, received from several gen- 
tlemen, that the agitation of the wafers observed in many 
parts of England, Scotland, Ireland, Holland, &c. d!i Saturday 
Nov. 1. 1755,. had been likewise noticed in Peerless Pool, neat 
Old Street Road. Dr. B. went thither on Saturday, Dec. (k 
1 755, and took down tke following particulars relating to it, 
from an eye-witness. Between 10 and 11 in the naormng, 
accidentally casting his eye on the water, he was siirpriseu to 
see it greatly moved without the least apparent cause, as tlie 
• R S » 
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air was quite calm. This occasioned him to call to his coni* 
panioA to take notice of it, who at first neglected it, till being 
urged to attend to so extraordinary an appearance, lie was 
equally struck with the sight of it. Large waves rolled slowly 
to and from the bank near them, at tlic east end, for some 
tune, and at last kft the hod pf the phnd dry for several feet, 
and in their voflux overflowed the bank 10 or 12 feet, as they 
did the opposite one, which w^as evident from the wetness of 
the ground about it. 

In Betkshirp^ near ReaHmg^ By Mr, Richard Philips. — 
On the Jst of November last, at about 11 o'clock in the morn- 
ing, as Mr. Paiincc fort's gardener was standing by a fish-pond 
in the garden, he felt a most violent trenibling of the earth, 
directly zander his feet, which lasted upw ards of .50 seconds ; 
immediately after which he observed that the watcT in the 
pond was in a very unusual motion'^ and smldenly thrown on 
the opposite side, lea* iiig that on rvhich he stood quite dry* 
for the space of two yards, and continued ip that state for 
about two minutes, when it returned as before, and collecting 
in or near the middle of the pond, rose about 20 inches above 
the level of the water on each side, 'and continued so for two 
minutes in violent agitation, which the gardener descilbcd to 
be like the boiling of a pot. " 

At the same time Capttiin Clarke, at Caversliam, in Oxford- 
shire, a mile distant frdm Reaching, was alarmed with a very 
great noise, as if part of tlie house had been falling down ; on 
oaniination, houever, it did not apjiear that the house was at 
ah d Ullage J ; but a vme, which grew against it, w'as broken 
oil', and two dwai f-trees, such as are used in espalier hedges, 
WTre split by the shock. 

In 0.rfor(hhtre, at Shirburn Castle, By I^rd Vheoant 
Parker. — On Saturday, November 1. a little after 10 o’clock 
in thef forenoon, walking in the garden at Shirburn Castle, he 
perceived the gardener, wlio was coming towards him by the 
end of the moat, on a sudden stop short, and look earnestly into 
the water. He went towards him, and perceived immediately 
a very strange motion in the I'Mtcr, There was a pretty thick 
fog, not a breath of air, and the surface of the water all over the 
moat fras as smooth as a looking-glass ; yet in that corner of 
the moat near which he stood the water flowed into the shore, 
and retired.lkgain successively, in a surprising manner. 'I'Jie 
flux and raStix were quite regular. ILery flood began gently ; 
its |^lq|;ity increased hy degree.s, till at last, with great im- 
pet]|te!,ty, it rushed in till it had reached its full height, at 
roumined for a little w'hile, and then again retired, ut 
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first gtnitly ebhiiig, at last sinking away with such (juiokness, 
. that it left a quantity of water entangled among 

the pebbles, laid to defend tlje bank, whieli run thence in little 
streams over the shore, now deserted by the water, which at 
other times always covers it. 

In Devonshire and OWfnnal^af Plymouth^ c^c. By JoriN 
U'uxiiAM, /!/, A F.R.S. — Saturday, N'o\ ember 1., about 
four P.M., we had (just about high water) an extraordinary 
boar, as the sailors call it. Tlie sea scenfed disturbed about 
iJO minutes before, though there was v^ry little wind that day, 
or for some days before. One of our surgeons, who had then 
jnst crossed the ft*riy at Oeston,^a mile to the south-east of 
Plymouth, s-iid, that the tide had made a very extraordinary 
(iiit (or recess), almost immediately ai'ler high watftr (about 
f‘our IMVT.), ifiid left both the passage-bo.ils, with some horses, 
at once (piite dry in the mud, though they had been, a 
minute or two belbre, in tiiur or fiv^ feet water ; in less than 
eight minutes ti»e tide returned with the utmost rapidity, and 
floated both the boats again, so •that thoyjiad near six feet 
water. The sea sunk and swelh^d, though in a much less 
degree, for near half an hour longer. It was said, that at the 
next morning’s tide there werg several veiy large surges. This 
hoar drove several shipi from tlieir moorines. and broke some 
of the hawsers, and twirled the ships j^iul ve-^sels round in a 
very odd manner. 

On the Coast of ( hrnwal. By thellew \Vi l mam Bokl ask. 
— A little after tu o o’clock in the afternoon, about half an hour 
al\cr ebb, the sea uas observed at the Mounts’ Bay pigr to 
advance suddenly from the eastward. It continued to swell 
and rise for the space of 10 minutes; it then began to retire, 
running to the west and soutli-west. with a rapidity equal to 
that of a iiiill* stream descending to an undcrshot-wlieel ; it 
ran so for about 10 minutes, till the water was six feet lower 
than when it began to retire. The sea then began to return, 
and in 10 minutes it was at the before mentioned extra- 
ordinary height ; ill tvui minutes more it was sunk as l)efore ; 
and so it continued alternately to rise and fall between five 
and six feet, in the same space of time, 'i’he first ^nd ^cond 
duxes tind refluxes were not so violent at the Mount Rer as 
the third and fourth, when the sea was rapid beyond expres- 
sion, and the alternations (*ontitiucd in their full fury for two 
hours; th(‘y then grew f?iiiitcr gradually, and the wholje com-, 
motion ceased about low water, hours aOer it began. % 

"'Lnu other similar uecount.s were also given, as ob.<erved 
bolit ill the sea and inland lakes: as at Swansea; on (lie 
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coasts of Norfolk and Lincolnshire, Ac. ; the lakes in Cum 
berland; a pond near l^urhain, at half past ^10 o’clock; at 
Loth Ness, Loch Lomond, Ac. pi the north of Scotland, about 
1 0 o’clock. 

It appears, also, by conmuiiiications sent from abroad, that 
the like agitations of the wa/er werc^ observed at tlie Hague, 
Le}den, liuerlem, Amsterdam, Utrecht, Gouda, and Rotter- 
dam, and also at lloi«*-l(‘-Duc, about 11 o’clock on tlie Isi of 
November; and likewise at Kingsali* and Cork, in It eland, 
between two and three o’clock. 

Of an extraordinary Alteration in the Baths of Toplitz^ in 
Bohemia^ on the 1.9/ of jMovemher^ 17.').^. — Gn tlie 1st of No- 
vember, 17.3.5, l)t*twcen 11 and L2 in the morning, the chief 
spring oast forth suth a quantity of water, that in the space 
of half an hour all the baths ran over. About iialf an hour 
before this v«ist .'iiu lease of the water, the spring became 
turbid, and dowed imald^ ; and, having stopped cntirclv near 
a minute, broke forth again witinprodigiousc violence, driving 
before it a consi/lerable <|Kantit> of a reddish ochre, crocus 
martiaJis. After which it became clear, and flowed as pure 
as before, and continues still to do so ; but it sujiplies more 
water than usual, and that hotter, and more impregnated with 
its medicinal quality. 

The accounts brought froip Norway inform us, that simi- 
lar observations were nuide tld're, almost at the same time. 

In the Li ad Mines in Derbyshire, By the Bei\ Mr* 
Bullock — Tv<o miners say, that on the morning ef Nov. 1. 
they were employed in carting, or drawing along the drills 
the ore and other minerals to be raised up the shafts. The 
drift where they were working is about 00 fathoms, or 
U/0>ards deep, and the space of* it from one end to the 
other upwards of 50 yards. They w ere suddenly surprised 
by a *sliock, which greatly terrified tlum. Tliey durst not 
attempt to climb the sJnift, lest that should be ruimiug in 
on them, but consulted w hat means to take for their safety. 
While they w-ere thinking of ‘'ome place of refuge, they were 
alarmed by a shock much inoio violent than the former ; which 
put theni^iu such a consternation, that they both ran pre- 
cipitately to tlie other end of the drift. Soon after they were 
again alarmed by a third shock; wdiicli, after an interval of 
about four or five minutes, w^as succeeded by a fourth ; and 
about the same space of time after, by a fifth ; none of which 
wejre sd violent as the second. They heard af ttT every shock 
a l^d I umbling in the bowels of the earth, which continued 
for about half a nimute, gradually decreasing, or ^appeal mg at 
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a greater distance. 1'hey imagined, .that the whole »paee of 
. tiling from the* tirst shock to the last was about 20 minutes. 
'I'hfey remained about 10 minutes in the mine after the last 
shock ; when they thought it advisable to examine tlie pas- 
sages, and to get out of the mine, if posjublc. As they went 
along the drifts, they olUerved, J hat several pieces of minerals 
had drop]>ed from the sides and rootj but all the shlifts remained 
entire, without the least discomposure. 

Arooiint of the Earthquake at Lisbon^ Nov. 1. 1755. — On 
the first instant (Nov. 1755), about 4«0 minutes past nine in 
the morning, was felt a most violent shock of an eartliquake: 
it seemed to last about the tenth^part of a ininute, and then 
came down every church and convent in the city, together 
with the King's palace and the magnificent opoi*a-house 
adjoining it ; in short, there was not a large building that 
escaped. Of the dwelling-houses. Ijiero might be about one 
fourth of them tliat fell, ^vhich, at a ‘very moderate coin- 
putation, occasioned the h»s of tliirt> thousand liv»*s. 

The shocking sight of the dcac^ bodies, w»,th the shrieks and 
cries of those wlio were half buried in the ruins, are only 
known to thos(> who were c\c-witn esses. It far exceeds all 
description ; for the fear and consternation was so great, that 
the most resolute person iluist not stay a moment to remove 
a few stones off the f rien<l lu‘ loved mo^t, though many might 
have been saved by so doing*; but notliing was thought of 
but sclf-preseivation ; getting into open places, and into the 
middle ol’ streets, wa^ tJie most probable se(^lril^. 

Nuchas were in the upper stories of houses w’ere in general 
more fortunate than those tlmt attempted to escape the 
di*or>» ; for these viere buried under the ruins with the greatest 
])avt of the foot-pa^sengcrs ; sueh as w'cre in equipages eseaped 
best, though their cattle and drivers suffered severely; but 
those lost in houses and the streets are ver} une(/lial in 
number to those that were buried in the ruins of ehurches ; 
for as it was a day of givat devotion, and the time of eele- 
hrating mass, all the churches in the city were vastly crowded, 
and tlu' niiinbor of churches here exceeds that of both London 
and Westminster ; and as the steeples are built Jiigh, they 
mostly fell with the roof of the church; and tlie stones'are so 
large, that few escaped. 

Had the misery ended here, it might, in some degree, have 
admitted of redress ; fol' though lives could not be restored, 
yet the immense riches that w-ere in the ruins might, tn s-in^e 
part, have been digged out : but the hopes of this are almost 
gone, for in about two hours after the s!iock, fires broke out 
• K 5 
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in three different parts of the city, occasioned by the goods 
and the kitclicn-fires being all jumbled together About this 
time, also, the wind, from being perfectly calm, sprung up a 
fresh gale, which made the fire rage with such fury, that at 
the end of three days all the city was reduced to cinders. 

Indeed every element seemed to conspire to our destruc- 
tion ; for soon allr<T the sliock, w'hicli was near high water, 
the tide rose 4*1) feet liigher in an instant than Was ever known, 
and as suddenly subsided. Had it not so done, the wdiole 
city must have been laid under w’ater. As .soon as we had 
time for recollection, nothing but death w^as present to our 
imaginations. 

We are still in a state of the greatest uncertainty and con- 
fusion, fov wc have had in all 22 different shocks since the 
first, but none so violent as to bring ai^y houses down in the 
outskirts of the town, that escaped the first shock ; but 
nobody yet ventures to lib in houses ; and though w^c are in 
general exjmsed to the ojjcn .sky for want Vif materials to 
make tents, ami though raiif iias fallen several nights past, 
yet the most delicate people suffer these difficulties with 
as little im‘ouvcuieiU‘e as the most robust and liealthy. Every 
thing is >et with us in the greatest c*onfn'*ion imaginable; %ve 
have neither clothes nor conveniences, nor inoiicy to send for 
them to other couutriut*. 

Two days after the first shock, orders were given to dig for 
the bodies, and a great many have been taken up and reco- 
vered. Our correspondent lodged in a house where there were 
H inhabitants, and only four .saved. In the prison S(X) were 
lost ; 1200 in the general hospital ; a great number of convents 
of too in i-acli lost ; the JSpanish ambassador w ith .‘35 servants, 
'fhe King and the royal family were at Belime, a palace 
about a league out of town, 'fhe palace in town fell in the 
first shock. TJic shock has been felt all over the kingdom, 
but along the sea-.side more particularly. Faro, St. Ubals, 
and some of the large trading towns, are, if possible, in a worse 
situation than here; thougli the city of Porto lias quite 
escaped. 

It is, possible, that the cause of all these misfortunes came 
from under the western ocean ; for a captain of a ship, a very 
sensible man, said that he was 50 h'agues off at sea; that 
the shoc|c was there so violent as gr/uitly to injure the deck 
of his dhip; it occasioned him to tliink tliat he liud mistaken 
his feckoning, and struck upon a rock, and they instantly 
hai^fed out their long-boat to save themselves ; but happily 
brought the ship, though much injured. Into this fiarbour. 
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The shocks lasted Iwstween five and seven minutes. The 
very first sho^’k was extremely short, but then it was as quick 
as lightning, succeeded by Jtivo others, which, in the general 
way of speaking, are mentioned all together as only one shock. 
About 12 o’clock ue had a second shock. 

The day before the ^artliqugke the atmosphere, and light 
of the sun, had the appearance of clouds and nbtable offusca- 
tion, and more strong and visible at the actual time of the 
great sho<‘k, which was by undulation, and lasted from six to 
tight minutes. It ruined not only this populous city, but all the 
southern part of the country of Estremadura, and a great part 
of tl»c kingdom of Algarve. The earth opened in Assures in 
several parts, but neither tire nor visible smoke came out of 
it. 'Flu* water in the sea rose several times, and* in a few 
niinut ^ made tliroe flaxes and refluxes, rising above the 
greatcii spring-tides about 15 English feet# • 

At Morocco, by the falling dtwn*of a great number of 
liouhcs, 11 any jscople lost lht‘ir lives ; and about eight leagues 
from this city, the earth openetb and swallpwed up a village, 
with all the inhabitants (who ^rcr^ known by the name of the 
sons of ihisuiiba), to tbe number of about 8000 or 10,000 
persons, M’ith their cattle of all sorts, as camels, horses, 
horned cattle, <S.c. and soon after the earth was closed again, 
in the same manner as it wasi before. ^ 

At Fez and Meqiiinez, the Istli of November, there 
happened another earthquake, which was more violent tiian 
the first, and lasted till break of day on* the 19th; during 
which time great numbers of houses fell at Fez: many people 
of both sexes were buried under their ruins ; and as to Me- 
(juinez, there arc but few houses left standing The people 
killed by the falling of the houses, hesiiles the w'ounded, arc 
numberless ; and in the part of the town called the Jews* 
Habitation, only eight persons were saved. 

The famous city of Tasso was w holly swallowed up ; no 
remains were led. 

Of the Earthquake felt at Boston, in New England, Nov. 18. 
1755. Bg John IIvue, Esq. — Tuesday, Nov. 18. 

1755, about half an hour past four in the morping^Mr. 11. 
was awakened by the shaking of his bed and tlie house ; the 
cause of which he immediately concluded could be nothing 
but an earthquake, having experienced one before. Tlie 
trembling continued alTout two minutes. Near iOO^chimnics 
are levelled with the roofs of the houses : many niorcji pro- 
bably not fewer than 1200 or 1500, are shattered, and thrown 
down in part ; so that in some places,^ especially on the 
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low loose ground, made by encroachments on the har- 
bour, the streets are almost covered with the bricks that 
have fallen. ^ 

0/ the JHarthqunJtP felt hi JlVew York, Nov. 18. 1755. By 
Cadwsm ADHii C'oLDrN, Esq — A few minutes past four in 
the morning, Mr.(\ was awakqncd will' the shock of the earth- 
(]uake. lie j/Iainly heard the noise jike that of carts on pave- 
ments, going to the castw^ard, with now and then a noise hkc 
the explosion of a great gun at a distance. It was felt about 
four o’clock at Philadelphia, and half past four at Boston, and 
was more violent to the eastward than the westward; and 
there was an eruption at a place called Scituate, about 20 or 
80 miles to the southward ot Boston. 

Of tho Enrthqtiakv felt in Pemisi/lvtmiay Noe. 18. 1755. 
— About four o’clock this province was pretty gtncraUy 
alarmed with the shock of an ckrth^uake. It gradually 
increased for one miruto to such a degree as to open the 
chamber-door, by drawing the belt of the lock out of the 
staple. Some people tliougrht they felt its continuance five 
or si\ minutes, but the writer thinks it did not exceed one, 
nor w as it less. 

On the Af/ttafian of the Watersy Nov. 1. 175.5, in Scotland 
and at Hamburgh. — About 10 o’clock of the foi’enoo«i*of 
No\. 1., a gentleman at Queen’s Ferry, a sea-port town on 
the Fiilh ol’ Forth, abou'c seven'miles higher up than Ltith, 
observed the water rise very suddenly, and return ..gain with 
the same motion, which he judged to be about 12 or 18 
inches perpendicular, which made the barks and boats then 
afloat ’run forw'ards and backwards on their ropes w ith great 
rapidity; and this continued for thue or four minutes, it 
being then calm ; but after tlie second or third rush of water 
the agitation diminished. 

The' following phenomena are well vouched to have hap- 
pened at Hamburgh, the 1st of November, 1755. In one of 
the churches many persons, that were present, observed an 
agitation of the branched candlesticks hanging from the roof, 
about one in the afternoon. In another church, the cover of 
the baptistery hanging from the roof was also remarked to 
be agitated ; and the like motions are said to have happened 
in other churches. Also the water in the canal through the 
town, and in the river Alster, was agitated the same day. 
It is described, first to have formed seieral gentle whirlpools, 
thenfto Tiave risen more and more impetuously; throwing 
aba}3|t mud brought up from the bottom, and at last to have 
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ftMbsidod with a copious white froth. The Elbe rose in some 
places still more \iolcntly. 

T/ie WonderM Configurations the smallest shining Par^ 

tides of toith •^^eral Figures of them^ Bg Jons 

NettiSj HLD. • , 

Tije weather being intensely cold in the year 1740, the 
snow which fell was hard, entire, and pellucid, and some 
particles being received on a pencil, were placed on a plane 
glass plate under the object-glass of the best microscopes : 
Uic greatest care was taken that the smallest particles 
might not be dissolved, either by*the breath or perspiration 
ni* the hands, lest the 4ittle angles might by the least,degree 
of warmth disappear. And thus, with this apjiaratus and 
these precautions, the* exfreme exactness pad equality of 
tlie figures of their most minute pariiclos might be observed 
and delineated. ^ ^ 

Some consisted of long round spiculce ; others approached 
to a round figure made up of small globules ? but tliese were 
observed to be opaque, as'the air was disposed to thaw ; but 
when the air was frosty, many slender hexangular figures 
uppen^red, some of equal, otlfbrs of unequal sides. 

Several little stars seemed to consist of six oblong, round, 
hexangular lamellie, or indeed of six* Irays ternunating in 
points ; wliicli little stars appeared to be formed of six 
plane rhomboidal particles. Several plane hexangular par- 
ticles of equal sides, or oblong liexangulars, adhered to 
several ol’ tliese stars, either at Uieir extremities, or at cflach 
side of every ray. Some hexangular lamellse of tajual sides 
w ere adorned all round w'ith six other lamellae of the same 
figure and size, or with hexangular oblong lamellae, and to 
these sonietimes adhered several others, more or less. Many 
of these licxangulacs were ornamented with six ra}'S, and to 
these were fixed ^ most slender lamella^ which were also 
hexangular, of equal or unequal sides : but of equal angles 
of 60 degrees ; and to these lamellae others like them adhered, 
some greater and some less, but most of the latter ; and 
various others, like the fortifications of cities, appofiri’d^o be 
j( ined to long hexangular spiculac, and pUme hexungles of 
equal sides. 

And though a vast variety of these configurations of snow 
nmy fail or vanish in the same moment, yet the smaller pt^r- • 
tides, .from their various combinations with eaeli other, con- 
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this wonderful variety of configiiiations of the siiow^ 
wtre observed by him to be coniprtlit tided under tlK^e 
following forms viz. of paralklogranib, oi oblong, stialght, 
or oblique quadrangles, ihonibs, rhomboids trape/ia, oj of 
hexangulai forms of equal oi unequal sid s, whose angles 
are 60 degrees and thefe ht\u»)giilai jiaitieles weie far 
more numerous than those of any otliei foim. 

I he natuial si/e of most of the shining quadi angulai par- 



ticlei, of the little stars of snow, is well the simple as 
thtt compound ones, dues not exceed the Uveiiticih part 
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of an ^K'h ; nor do the more compound particles the fifth 
of^njneh. ^ 


Of the Fossil Shells called Orthneeratifes,. By EnwAnD 
Wn/afiT, M.O. 

Pkla<.ian or ocean shells are frequently found fossil very 
near the surface, as every naturalist knows ; wrhich proves, 
that such p1a<*e8 have formerly been the sea-shore. The 
;;>reatesc depths of the sea, as yet sounded, have been found 
to be about iJOOO fathoms, and the ordinary depths are about 
150; which makes it evident, tUit such fossil shells ought 
never to be found at l^ss depths in the earth than from 150 
to .SOOO fathoms. 

Though fossil slmlls are 4o be found in ahiiQSt all the lower 
parts of the surface of the earth, y^et there are certain very 
large tracts, wliere such bodies arc never found, viz. the 
mountains, whi^ seem to be Oic remains of the original 
strabi of the earth. In the Alps, Apenhines, and Pyre- 
nees, no shells nor manne bodies of any kind are to be 
found: in the Ochels, a branch if the large Grampian 
mountains in Scotland, which* Dr. \V. had occasion diligently 
to examine, he could discover no marine bodies. The same 
is observed of all the large moiintains*(ff Africa, and of ' '-ia; 
and in the huge chain of Cordilleras in Perou, Mons. la 
( *ondaniine searched in vain for such bodies. This kind of 
mountains which indeed alone deserve that name, are chiefly 
composed ' of vitrifiable matter ; and if they arc isomefimes 
found to contain sea-shells, it is never at great depths, nor 
in their original metallic or stony strata ; though such bodies 
are found in great abundance at the foot of mountains, and 
in the adjacent vallies, in which there arc many eminences 
in some parts continued in small chains, though but of little 
extent, which contain marble, sca-shclls, chalk, and other 
cah inable matter, but never any veins of metal, though we 
freqtiently find in them pyrites, oclire, vitriols, and other 
minerals, which have been washed doVn from veins of iron 
and other metals, with which the higher mountains afbound, 
and have atlerwards* been deposited in the calcareous strata 
of the vallies. 

It is certain, that all* our fossil shells are foreign to our 
climates, except such as arc common to the wfiold gl9be‘. 
Besides, we find not only a very great quantity of fossil 
shells and other marine bodies, but also a great number of 
impressions \)f foreign plants, mostly of the capillary kind, on 
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Rlatcs and other stones ; and it is now certain, t}mt*8ll the 
fossil wood of Loughneagh, in Ireland, (as in nv>8t otlier places 
where such wood is found) ha%^ been produced in a different 
climate. Bones, and even entire skeletons of rhinoceroses, 
elephants, and other foreign land animals, are discovered 
pretty commonly through all Europe^. All these substances 
are commonly found near to, or in the Same strata with, 
fossil shells, and other marine bodies ; and all of them, 
whether original productions of sea or land, appear evidently 
to have been deposited in the places where we now find thorn. 
There are many observations which seem to prove that the 
earth, or at least many parts of its surface, have suffered by 
tire ; not to mention the marks of it observed tfn many 
mineral substances. The artifinal production of potters' 
earth or clay is a very strong argument in support of this 
opinion. Potters* earth, as is well known, is found plentifully 
in most low grounds and vallics, between mountainous tracts, 
and where calcareous strata abound. By e> posing common 
fiint-stoncs to the confined /apour of boiling water in Papin's 
digester, a clay of the very same kind may be fonned, and is 
no more than a decom[msition of the Hints. Hence it would 
appear, that wherever tms clay is to l)e found, there the earth 
has undergone some violence from fire. 

('balk IS no more.^than the ruins of sea-shells, and lime- 
stone consists of the same bodies cemented together by a 
stony juice. Amber appears evidently to be thr resin of 
trees (w Inch are frequently found along with it at this day) 
ui itod to the acid of sea-salt, which abounds in the earth. 
l..e reason of insects, straws, Ac, being immersed in amber, 
absolutely inexplicable from the hypothesis of its being of 
mineral origin, is now no more a secret ; for we know that 
nothing is more common, than to find such bodies immersed 
in the resin of trees. Fossil sea-salt, or salt-gem, seems to 
have been deposited in the quarries, whettce it is dug. All 
or most part of pit-coal appears to be of diluvian origin, for 
it gives a caput mortuum, the texture of which exactly 
resembles that of burnt wood. Large forests have been 
buried, which have undergone a fermentation and putrefaction 
in the earthy; so that the colour of the woody part has been 
changed# texture has remained entire enough to 

allow 11$ to distinguish to wliat kingdom it belongs. All 
bitun^ens, asphaltuni, petrolseum, Ac. seem to be no more 
thaf«4^rbduction8' of resinous substances united with mineral 
ac^ which have caught fire in the earth by fermenting with , 
hwrogeneous nuttei, and have thus uiidicigoiie a soit of 
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natur^ distillation and exaltation. These are more than 
ehitncrical notions, and are even demonstrated by experi- 
ments ; tor amber can be jjif-oduced artiiicially, as also bitu- 
mens by the distillation of resinous substances with mineral 
acids ; and there is great probability that pit-coal might be 
imitated. ^ « 


A/i Account of what happened at Bergemolettoy by the turn- 
hling down of vast Heaps of Sti^w from the Mountains 
thercy on March 19. 1755. 

Ik the neighbourhood of Demop te, as in the upper valley 
of Stura, tliere were some houses in a place called Bergemo- 
lotto, which on the l9th of March, in the nionuAg, were 
entirely overwhelmed pnd^ruined by two vast bodies of snow 
that tumbled down from the upper mountain. All the in- 
habitants were then in their hotjses,* except one Joseph 
Rochia, a man tif about 5(), who with his son, a lad of 15, 
were on the roof of his house, endeavouriug»to clear away the 
snow, which had fallen^ without any intermission for three 
preceding days. Whence perceiving a mass of snow tumbling 
down towards them from th^ mountain above, they had but 
just time to get down and flee, when, looking back, they 
perceived the houses were alKburiedjgi^^er the snow. Thus 
persons were buried under this vast mass, which wa^60 
English feet in height. 

After five days, Joseph Rochia having recovered from* his ' 
fright, apd being able to work, got upon the snow, w|jth his 
son, and two brothers of his wife’s, to try if they could^find 
the exact place under which his house and stable were 
buried ; but though many openings were made in the snow, 
they could not find the desired place. On the 24*th of April 
the snow was greatly diminished, and he conceived* better 
hopes of finding out his house. 

His wife’s brothers, who lived at Demonte, went with 
Joseph and his neighbours to work upon the snow, where 
they made another opening, which Jed them to the house 
they searched for; but finding no dead bodies an it^ ruins, 
they sought for the stable, which was about 210 feet distant, 
ancf having found it, they heard a cry of “ Help, my dear ' 
brother.” Being ’greatly surprised as well as encouraged by 
these words, they laboured with all diligence till t]iey hajil 
made a large opening, through which the brothers^ and 
» husband immediately went down, where they found still 
alive, the w.ife about 1*5, the sisUr about 35, and a daughter 
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about 13 years old. These women they raised on' thei> 
shoulders to men above, who drew them up, as it were from 
the grave, and carried them to^a neighbouring house : they 
were unable to walk, and so wasted that they appeared like 
mere shadow s. They g<ive the account that follows ; that 
on the morning of the 1 9th of March «*hey were in the stable, 
with a boy six years old, and the girl about 13 : in the same 
stable were six goats, one of which havii.g brought forth two 
dead kuls the evening before, they went to carry her a small 
« . ssel full of gi ucl ; there were also an uss and hve or six 
fowls. Very foi tunatcl^ the manger was under the main prop 
of the stable, and resisted the W’light of the snow. Iheir 
fn >t care w as to know what they had to eat : the sister said, 
she had in her pocket lo white chest iits : the children said 
they ha breakfasted, and should want no more that day. 

1 wo of the goals, .however, were left alne, and were near the 
manger; one gave milk, with which the} puseivrd their 
li\es. The women affirmed, thab (luri.‘g alb the time the} 

ere thus buric^ they saw not one ray of light ; yet for 
about twenty days they had some notion of night and day ; 
for w hen the fow Is crowed, tliey iinagined it was break ol 
day ; b.ut at last the fowls died. 

The second day, being very hungry, they ate all the 
rcmaiitiiig chestnuts, and drank what milk the goatviclded, 
which for tiic first clays was near tw'o pounds a day, but the 
cjiufntity decreased gradually. 

On the sixth day the Ito} skkened, complaining of most 
vicdc^nt pains in the stomach, and his illness continued six 
days ;* on the last of w^hich he desired his mother, who all tins 
time had held him in her lap, to lay him at liis lengtli in the 
mange r, where he soon after died. 

They say, during all this time, huitger gave thenrbut little 
uneasiness, except on the first five or six days ; that dieir 
greatest pain was from the extreme coldness of the melted 
snow-water which fell on them, and from the stench of tlie 
dv^ad uss, dead goats, fowls, &c. but more than all from the 
very uneasy posture they were obliged to continue in ; for 
/bough the place in which they were buried was 12 English 
feet loAg, eight wide, and five high, the manger in which they 
8<it scjuatting against the w'all was no more than three feet 
four incj)^ broad. For 36 da}s they had no evacuation by 
stool the first days ; the melted Snow-w'atcr, whicli after 
sbm|^ lifne they drank without doing them harm, w'us dis- 
(n,»^d 1)/ urint*. The mother said she had never slept, but 
tbj^stv ‘1 and daughter slept as usual. ^ 
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An Essaff towards ascertaining the speci/lc Gravity of thing 
“ Men By Mr Jons RoBERTSoSi JF,R.S. 

To make some cxperimenft on this subject, Mr. 11. got a 
cistern made, of 78 inches in length, 30 inches wide, and 30 
inches deep ; for men qf different sizes to be immersed in. 
lie then endeavoured to find ten persons, su<h as he pro- 
posed to make the experiments with : namely, two of six feet 
high, two of five feet ten inches, two of rive feet eight inches, 
two of five feet six inches, and two of five feet four inches. 
A ruler, graduated to indies, and decimal parts of an inch, 
was fixed to one end of the cistern, and the height of the 
water noted before a man went inj and to wdmt height it rose 
when he ducked hiiubelf under its surface; and of these 
several observations is die following table composed : . 


Na 

Heights. 

Wt. 

• Solidity.* 

Weight of 
Water. 


Ft. 

In. 

Pd^. 

Cubic Feet. 
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‘2 .... 
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ni 
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15S.. 
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...156.6 

9.... 


4^ 

.....121.. 


...151.5 

10..*.. 


3,.... 

M ...1 16.. 

2.313 

...1K5.4 
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One of the reasons, that induced Mr. R. to make these 
expel unents, was a desire ot knowing wliat quantity of fir or 
oak timber wouid be sufficient to keep a man afloat in river 
or seawater, thinking that most men were specifically heavier 
than river or common fresh water ; but the contrary appears 
from these trials ; for, excepting the first and last, every man 
WHS lighter than his equal bulk of fresh water, and much more 
so than his equal bulk of sea-water; consequently, cou*ld 
persons, who fall into the water, have presence of mind enough 
to avoid the fright usual on such accidents, many mjght be 
preserved from drowning ; and a piece of wood, not larger than 
an oar, would buoy a man partly above water so long ns 
he Jiad spirits to keep hi; hold. 
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On Polypes^ Fomh^ 4*c. * 

jVTons. Don ATI writes that he has thoroughly satisfied 
liiniself, by Ins late observations, that polypes are fixed to 
tluir cells. What he says afterwards of coral appears to 
express with more truth and prccisiol^ wliat we ought to think 
of this kind of animals, than any of the dcscri})tions which 
have been gi\en since the new discoveries have changed our 
sentiments on that subject. Polype-beds, and the cells 
which they contain, arc commonly spoken of as being the 
w ork of pol} pes. They arc compared- to the honey-comb 
made by bees. It is more exact to say that coral, and other 
coialline bodies, have the same relation to the polypes united 
to theip that there* is between the shell of a snail and the 
snail itself, or between the bones of an animal and the 
animal itself. Afons. Donati's words ‘are as follow; “ I am 
now of opinion, that .coral is nothing else than a real animal, 
w l.ich has a very great number of heads.. 1 consider the 
polypes of Coral only as the heads of the uniinak This 
animal has a bone ranjified in the shape of a shrub. This 
bone is covered with a kind of flesh, which is the flesh of the 
animal. My obser\utions have discovered to me several 
analogies between the animals' of kinds approaching to this. 
There are, for instance, keratopiiyta, which do not differ 
from Coral, except iif die bone, or part that forms the prop 
of the animal. In the coral it is testaceous, and in kera* 
tophyta it is liowiy.” 

Mons. Donati observed several very curious facts in the 
journey which he made into the mountains. He has, in 
jjarticular,^ .traced out an immense bed of marine bodies. 
This bed crosses the highest mountains which separate 
Provence from Piedmont, and loses itself in the plains of 
Piedmont. He has likewise observed a mass of rock, which 
forms the extremity of a pretty high mountain, the foot of 
wliich is washed by the sea. This rock is, at a considerable 
Iveight, entirely pierced by pholades, that species of marine 
shell-iish so well known, which digs cells in the stones, it 
"lienee appears, that tli'is rock was some time covered by the 
sea. * ^Acc*urding to Mons. Donati, the sea has insensibly 
retired from the parts which were washed by it ; and he 
thinks that there must have been a veiy considerable spuc^e 
of time between that and the time when this mountain, 
•pieced by pholades, was covered by the waters of the sea* 
He deduces his opinion from the following fact. There is in 
this rock, pixtty near the surface of the sea, a natural edvern 
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filled with water. In this earth have been found ancient 
Iloiuan sarcophagi and lamps. Hence it follows that even in 
the time of the Roniuns tliU part of the rock, in which this 
cavern L situated, w'as not under water. 

If all these different facts be compared together, it will n<»t 
be doubted, but there 'arc actually under the earth, marine 
bodies, which are found there only in consequence of slow 
revolutions, and not of an universal deluge. Perhaps this 
notion might be extended to the greatest part of the marine 
fossil bodies which are known to us. 


On the Tmpresswm of Plants on the Slates of Coals. By 
Mr. Bmancel M^ndes da Costa, P.Il.S. 

Tuk ini})rehsions of various kinds of plants are frequently, 
Mr. C. thinks always, found in some of the strata lying over 
coal ; but more particularly in a* stratum of earthy slate, 
which always lii^s immedirficly on the coal-stratum, not only 
in the coal-pits of this kingdom, l)ut of many other parts of 
Europe, as France, Saxony, Bohemia, Silesia, S.c. Most of 
these impressions are of the lierba? capillares et affiues, the 
gramineous, and the reed tribes : but among them 11113 many 
rare and beautiful impres.sionh, undoubtedly of vegetable 
origin, and impressed by plants hitherto unknown to botanists. 
Besides these found over coal-pits, tliere are likewise found 
in some jiarts of this kingdom, as at Robin Hood's Bay, in 
Yorkshire, Colubrookdale, in ^hropsliirc, ic. many curious' 
impressions of the fern tribe, in regular nodules of iron-stone ; 
and, in the latter place, not only impressions of plants, but 
even the cones or iuH of some kinds of trees metviitli, 
very perfect and fair, and curiously inibeddca in masses of 
iron-stone. 

Most part of the impressions of ferns, grasses, &c. are 
easily recognisable, they so minutely tally to the plants they 
represent. Others, indeed, though they do not exactly answer 
any known species, yet have characters so distinctly ex- 
pressed, that they are easily arranged under their respective 
genera. These impressions are not only met with in small 
pieces, but large evident branches, some feet in length, have 
been found. He had, in the collieries of Derbyshire, fre- 
quently traced branches with, seemingly, long narrow leaves 
proceeding from theniV and parts of other vegetables, abov e 
a foot in length : but the hardness of the substance ^thej are 
immersed in renders it impossible to get them out witliout 
breaking them to pieces. ^ 
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Description of several small Mrrine Animals^ lip Jos 

Bastch^ J /. /). 

If the sea-wat.cr round our c6asts 
be moved by night, either by tlirow- 
ing a stone into it, or by a stick, it , 
exhibits innnincrable fiery * sparks, 
which are no other than minute 
shining animalcules, requiring a good 
microscope to show them distinctly. 

In order to collect these uniinalcules 
in sufficient plenty, the way is to 
take a quantity of* sea- watVr, in which they abound, and to 
strain it^ through a filtering paper, tiU only the quantity of 
about halt* an ounce, or less, remains on the paper ; of this 
water a small drop, placed in a cmicave glass, and viewed by 
a microscope of consldcriible power, will exhibit them swim- 
ming very briskly about. Dr. obser\L^l three species, 
which are represented from^he life, in the engraving. 

Of same Fossil Fi'utts^ and other Hodies^ found in the Isla/^d 
of Shejtpcy. By James PiRsow, M.J). F. H,S, 

The kinds of wood fossil found here are of very different tex- 
tures; and this, too, is according to tlie places where they are 
deposited. Some are* sfcen so highly impregnated with a fine 
stony and pyritical matter, as to bear a polish like a pebble ; 
some, though quite reduced to stone, yet ])rcserving the 
fibrous appearance of the original state ; and some, whicli are 
foumf in boggy bottoms, being not at ail changed, except in 
colour: tlii’* is called bog-oak, or bog-deal, well know'n to 
country people in manj^ ])Iaces of these tliree kingdoms, who 
light themselves about their business w^ith slips of this wood, 
cut on* purpose, instead of candles, as it burns with a clear 
and durable flame. It is remai'kabic, that though oak or fir 
shall lie ages immersed in water under ground, it shall not 
putrefy, but acquire such sulphureous particles, by lying in 
steep in the bog-water, as to qualify it for this use. Otiier 
wood, deposited in marly ground, is found incrusted over, 
trunk dnd Branches, with a white crust, the wood remaining 
entire within. At other times wood thus incrusted is eroded 
by the maltair which covers it, having something acrimonious 
in its 4|^btnce. We may add to*' these, clusters of the 
twigs mpfubs, and small wood, wliiih wc find flakes of, in* 
crus^ir#ith sparry or calcareous matter, in many places ; 
parMpyr ]|bich are totally changed into that matter, whilst 
oth^rf arc only enveloped with it. 
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]VIr.*]\i)ii(fis, ail euiinent surgeon and anatomist of the 
MiddU;bex Hosji^itah when he was in tlie army at Gibraltiur^ 
saw an entire skeleton, standi^ig upright, in a dry rock, part 
of which had been blowji up with gunpowder, in carrying on 
some works in the fortifications, which left the skeleton quite 
exposed. Indeed, the bone s of ^elephants have been found in 
Sheppey Island, but much destroyed , their bf/e and bub- 
stance being so considerable, as to rcbist for a long time that 
decay which those of the Imman could not withstand. To 
these may be added the horns of large animals, as the elk, 
and others, which have been found in bogs, preset ved us the 
bog-oak, &c, above mentioned. ^ 

The leaves of plants, uhose fibres are firm and di^, will 
endure for a long time’; but those of a siicculonl nntu^ never 
can, as they putrefy very soon. We see the leaves of terns* 
of several lunds, polypodium, trichomunes, and other capiliai^' 
plants, with nodules of stone formed** about them ; flags, retds, 
rushes, equisetuai, and many such, of a Him texture, arc iiniiid 
in slate and stone; and even the#uli of tree^ are said to have 
been found fossil as their^leaves. 

All seeds, and the stones of fruits, having a finn texture# 


are also capable of being strongly impregnated j 

with stony and pyritical matter ; and doubtless t tf rri k. 
the smaller seeds, if carefully Ipoked for^ might 
be found fossil, as well as thes^ now pVoduced, 
viz. such as have a firmness in the covering ; 
but being small, and mixed with tlie dirt, sar^, v| 

&c. probably is the reason of their being over- wMju 
looked. Fruits of various kinds are found pe- mmTbJr 
trifled; but this is only in their green state, 
when they are hard enough to endure till they ^M jr 
are impregnated with stony or iiiiucral par- 1||| 

Of impressions of fishes upon slate there are |P 
several kinds, which have such impressions on 

2. them ; in some there remains only the bare impres- 

® 6ion, without any part of the fish; in others, the 
scales only, but retaining the entire form ^ 
of the animal ; and in others, no part * 
adheres to the slate but the skeleAn, or 
part of it, most commonly the spine*. He says that j 
he always observed, tharthe bones are never seen 
but on the grey or blue slate, or tlieif impressions. 

Ffg. 1. a fig petrified when liard and green ; fig. % cp 
l>errii;b 5 fig- 3. an exotic fruit, like a small melon. 
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On the Heat of ihje Weather in Georgia, By H Ellis, Esq. 

It is now (writes Mr. Ellis) ^bout three o’clock ; the sun 
bears neai'ly S \V., and I am \\riting in a piazza^ open at each 
end, on the N. E. side of my house, perfectly in the shade : a 
smair breeze. at S, E. blows fr^»cly throjgh it ; no buildings are 
nearer, to reflect tlie heat, than 60 yards : yet in a thermQine- 
ter hanging by me, the mercury stands at Twice it has 
ri^en this summer to the same height ; viz. on the 28th of 
June, and the 11th of July. Several times it h^s been at 
100®, and for many da}s successively at 98®; and did not in 
the nights sink below 89®. , It is highly probable that the in- 
habitants of this region breathe a hotter air than any other 
people 0.1 the face of the earth. The greatest heat we had 
Ui->t year was but 92®, and that but once: from 84*® to 90® 
wxue the usual rariations ; but this is reckoned an extraordi- 
nary hot summer. . * 

I have frequently walked 100. yards und^r an umbrella, 
w ith a thernioiiijjter suspended from it by a thread to tlie 
height of my nostrils, when the mercury has risen to 105®; 
winch is prodigious. At the same time 1 have confined this 
instrument close to the hottest part of my body, and have 
been astonished to observe that it has subsided several degrees# 
Indeed 1 never could raise the niirtnry above 97'’ with the 
heat of my body. I have travel sed a great part of the globe, 
not without giving some attention to the peculiarities of each 
climate ; and I can fairly pronounce that 1 never felt such 
heats any where as in Georgia. 1 know experiments on this 
subject are extremely liable to error; hvt I presume I can- 
not now be 1 'fiistaken, either in the goodness of the instru- 
ment, or in the fairness of the trials, which I have repeatedly 
made with it. This same thermometer 1 have had thrice in 
the equatorial parts of Africa ; as often at Jamaica, and the 
West India islands; and on examination of my journals, 
1 do not find that the quicksilver ever rose in uiose parts 
above the 87th degree, and to that but seldom: its general 
station was between the 79th and 86th degree ; and yet 1 
think I have felt those degrees, with a moist air, more dis- 
agreeable than what I now feel* 

Yet the^ hcat#violent as tliey are, would be tolerable but 
for the changes tfigt succeed them. On the 10th of 

DeeeaibMr wt, the mercuiy was at 86®; on the 11th it was 
so^was 38® of the same instrument. 
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Semaris on the eeoeral Accounts the fietn Meteor^ {which 
"appeared on Sundap^ the 26th ^ November^ 1758,) and on 
other such Bodies* Bp Jo^it pRimiSi M*D» F*B* S* 

This meteor seems to have been Vertical at Carntyidg^ or 
nearly so, and to have^ appeared first there in a 
ignition. Thence it proceeded directly, almosj; N.W/oy 
N., over several counties in England, over the Solway Frith, 
which it crossed between Carlisfe and the town of Dumfries ; 
and in Scotland over the shires of Dumfries and Lanerk ; 
but soon after its becoming vertical to the last, viz. a few 
miles to the southward of Douglas, (or, perhaps, nearer to the 
borders of Lanork and the shire of Ayr, about 10 or 12 miles 
to the eastward of A*4chenleck,) part of the tail seemed to 
break oflP, and to disperse in bright sparks of fire ; wliile the ' 
head, into which the ^remainder of the tail was instantly 
collected, mo\ec1 on in the same dij^cetjon, till coming over 
Fort William, ii) the shir^^ of Inverness, afler a course of 
about 400 miles, it there suddeT|ly disappeared. But, not- 
withstanding the extinction of the meteor at this place, it 
seems still to liave proceeded northwards ; since it was seen 
again in a luminous state, in a globular form, but without a 
tail, about the 5S^ of lutitudb, on the western coast of the 
shire of lloss, almost vertical to the observer ; moving then 
to the southward of the east,' that i.i,?in a direction almost 
contrary to the first ; and in this lust course, of which we 
know not the end, it possibly might have g*>ne a gieat way * 
to the eastward. 

During tlie first part of its progress, viz. from Cambridge 
to Fort William, it went obliquely downwards tp such 
manner, that, by computation, it must have been tvom about 
f;0 to 100 miles high at the first of these places, and between 
26 and H2 miles at the last. 

This dipping and rising in the course of a meteor is not 
more extraordinary than its lateral deviation from a straight 
line. 

In legard to the velocity, it seems almost incredible ; as we 
have sufficient data for computing it at the rate of 30 miles 
ill a second. But if we allow that it oi]to movi&d through 
half the space in that time, we shall find^pe progression of 
this body to have been above lOQ times swifter ^than the 
mean celerity of a cannon ball, and nearly equal to that of 
the earth in its orbit round tlie sun.' . ** * » 

As to its real size, we cannot pretend to determine tliat 
point wilh any precision, since its dazzling brightness wouM , 
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cHTaeion some deception, and the apparent xnagnitvde has 
been so differently represented by the observers. 

The body must have been of a considerable bulk to have 
yielded such a light, as that, whim in the zenith of Cambridge, 
a &rnicr at Ancram, at thp distance of above 260 miles, 
shinii, on entering his threshold, ^ce the wdiole side of liis 
house illuniinated by it ; and, to use his own expression, with 
a brightncbS as of sunshine. 

Ah for tlie tail, it was a stream of light several miles in 
length : for this was no deception, like what we suppose the 
train of a shooting star to be, but was either a real name, or, 
uhat is more probable, it consisted partly of dame, but 
mostly of smaller masses ‘of fire, (which the observers call 
sp'irks, ^ w hen falling out of the lucid twact,) and of vapours or 
fuligmous particles not heated red-hot, but illuminated by 
the ^arts actually burning. I^crhaps vhese vapours were the 
chief part of the cooip<i''dmn, and which will account for its 
light being so much fainter than^that of thp head ; since in 
some places w'Iutc the aig was less clear, or the distance 
greater, we find the w hole meteor described either as a round 
ball, or a spheroid (with the largest 'axis in the direction of its 
motion), but without a tail. In this lust case, viz. that of the 
inul form, it is probable that, besides the head, the beginning 
of the tail u as also visible, as consisting of dame, and there- 
fore brighter than thfe icst ; aid that both together appeared 
oblong to those observers. But such as were nearest, and 
had a clear atimisphere, saw the tail of a considerable length ; 
that is, the flame, the sparks, and the illuminated vapour in a 
traiir behind the head, as being Hglitcr, and therefore meelimg 
.with morc;j;esibtance from the air; in the same manner. a& the 
dame, the sparks, and smoke of a torch are seen to follow 4* 
All this is plain ; but in regard to that separation of the third 
part of the tail from the rei>t,*a circumstance clearly described 
by the farmer at Ancram, and seemingly condrmed by other 
observatiors, there may be some difficulty. 

The final report, so frequently mentioned, not only heard 
by those who saw the light, but by others who knew noching 
of what had happened^ was a real sound, immensely greater 
than aiiy v^e are acquainted with. For, at the distance of 70 
miles ancf upwam, it was compared tc loud thunder, tlie 
report of heavy artillery, the fall of the gable-end of the 
fiouse the person was in, and to a ^musket fired off In the 
gaijfet,* If this noise was produced when the body threw out 
those masses of burning matter, by the obsetyers called sparks 
of fire, the bursting or the tail, Ste. we sbau find that at this 
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time tile meteor, being more than 41 miles high, was in a 
regmn where the air is 3000 times rarer than on the surface 
of the earth ; that is, about i^x times rarer than in a common 
exhausted receiver, where sonorous bodies are not heard, and 
even where gunpowder and the pulvis fulminans take fire, 
and are exploded, but Without noise. 

Dr. P. also concludes from the great report, Aiat the sub- 
stance of the meteor was of a firmer texture than what could 
arise from mere exhalations, whether formed into a sphere, 
and then burning, or disposed into a kind of train, ana con- 
sumed by a running fire ; for sounds, as far as we know, are 
either produced by the quick anc^ violent percussions of hard 
bodies on the air, or by the sudden expansion of an elastic 
fluid, after being concTensed within some solid substaribe. To 
these arguments for the sq)idity of this body, we may add its 
extreme velocity, an(f the intensity, of the “Ifght ; which are, 
likewise, circumstances more confbrtnable to a heavy and solid 
substance than to one foriin^d of exhalations only. 

If it is, then, probable, that these balls of fire come from 
regions far beyond the reach of our va]>ours ; if they approach 
often so near to the earth, and so seldom or never touch it ; 
if they are moved with so mqph celerity, as in that respect to 
liavc the character of celestial bodies ; if tliey are seen flying 
in all directions, and, consequently, Jigve a motion of Uieir 
own, independent of that of our globe, surely we are not to 
consider them as indifferent to us, much l^ess as fortuitous , 
masses, or trains of terrestrial exhalations in the ethereal 
regions. « 


The regular diurnal Variation of the hJKkontal magnttie 
Needk. By John CANTONy M.A. F.B.S 
The number of days on which these observations were 
taken was 603 ; end the diurnal \ariation on 574 of them 
was regular; that is, the absolute variation of the needle 
westv’ard was increasing from about eight or nine o’clock in 
morning till about one or two in the afternoon, when the 
needle became stationary for some time ; after that, Jhe ab- 
solute variation westward was decreasing^ and the needle 
caOie back again to its former situation, or near it in the night, 
or by the next morning. The diurnal variation Is irregular 
when the needle moves slowly eastward in the lattes part of 
the morning, or westward in the latter part of the afternoon ; 
also when it mote? much either alter night, or suddenly 
oth ways within a short time, lliese irregularities seldom 
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happen more than once or twice in a months and arc tdways 
accompanied (so far as he had been able to observe) witli an 
aurora borealis. 

For the sake of those who may be desirous of examining 
the diurnal variations of the needle very minutely, Mr. C. 
annexed a complete year’s observativins ; and deduced flroni 
tlie regular 'variations during that time the mean diurnal 
variation belonging to each month : whence it appears that 
the diurnal vaiiation increases from January to June, and 
decreases from Jmie to December. 


The mean diurnal Variatianfor each Month in r/ie Year 1759* 


Janua^'y • 

- 7 8 

July ‘ - . 

- 13 14 

February 

- 8 58 

August - 

- 12 19 

March 

- 11 17 

S^pteftfiber 

11 43 

April - 

12 26 

October - 

- 10 36 

May - 

- - 13 0 

November 

- - 8 9 

June 

- 13 21 

December 

- - 6 58 


Conjectures concerning the Crtme^ and Observations on the 
Phenomena^ of FMrihqnnhis ; particularly of that great 
Earthquake of Nor^ 1 . 1 whtch proved so fatal to the 
City of Lisbon* By theTiev John Michell^ M.A* 

« It 1ms been the general opinion of philosophers, that earth- 
quakes owe their origin to some sudden explosion in tlie 
interior of tlie earth. This opinion is agreeable to the phe- 
nomena whiyh seem to point out something of that kind* 
That tliesc concwions should owe their origin to something 
in the air seem^ery ill to corre^pond with the phenomena. 
This will sufficiently appear, as those phenomena are here- 
aflter recounted ; nor does there appear to be any such certain 
and regular connection between earthquak^Ni and the state of 
the air, when they happen, as is supposed by those who hold 
this opinion. 

I^et us, tlien, rejecting this hypothesis, suppose that earth- 
quakes their origin under ground, and wc need not go 
lar in se&’ch of a cause, whose real existence in nature we 
have evidence of, and which is capable of producing all the 
appearano# ef these extraordinary motions. The cause I 
a|i^ Mr. M., is subterraneous fires. These fires, if a 
large^Mintity of water should be let out u>on them sud- 
dctiip may .produce a vapour, whose qualify and elastic 
fiirid^may be fully sufficient for that purpose. The princqml 
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facts, from which T would prove, tliat these fires lure the real 
« cause of earthquakes, are -as follow: — 

l!1ie same plfices are subject to returns of earthquakes, not 
only at small intervals, for i^mc time afler any considerable 
one has happened, but also at greater intervals of some ages. 
The returns of eartliquqkes in the same places, at longer dis- 
tances of time, are confirmed by all history. Constantinople, 
and many parts of Asia Minor, liave suffered by them, in many 
different ages : Sicily has been subjected to them, as far back 
as the remains even of fabulous history can inform us of; 
Lisbon did not feel the effects of them for the first time in 
1755 : Jamaica has frequently been troubled witli them, since 
the English first settled there ; add the Spaniards, who were 
there before, used to^ build their houses of wood, wd only 
one story high, for fear of them : Lima, Callao, and the parts 
adjacent, were alinost totally destroyed by them twice, within 
the compass of about GO years : nor were these the only in- 
stances of the like kind wl^ch happened there ; for, from the 

J rcar 1582 to 174*6, they have haa no less^than 16 very vio- 
ent earthquakes, besides an infinity of less considerable 
ones ; and the Spaniards, at their first settling there, were 
told by the old inhabitants, when they saw them building 
high houses, that they were f>uilding their own sepulchres. 

Those places that are in ^the nciglibourhood of burning 
mountains are always subject* to fref^oent earthquakes ; and 
the eruptions of those mountains, when violent, are generally 
attended with them. Asia Minor and Constantinople may * 
be considered as in the neighbourhood of Santcrini. The 
countries also about Etna, Vesuvius, Mount Hecla? &c. 
afford us sufficient proofs to the same purpose. .But of all 
the places in the known world, probably no«^countries are so 
subject to earthquakes as Peru, Chili, and aH the western 
parts of South America ; nor is ttierq any country ^n the 
known world so full of volcanoes : for, throughout all that long 
range of mountains, known by the name of the Andes, from 
4*5^ south latitude to several degrees north of the line, as 
also throughout all Mexico, being about 5000 milels in ex- 
tent, there is a continued chain of them. 

The motion of the earth in earthquakes is partly trdhmlous, 
and partly propagated by waves, which succeed one another 
sometimes at larger and sometimes at smaller distances ; and 
this latter motion is gdherally propagated much farther than 
the former, l^he former part of tins proposition ivtinip tfo 
confirmation : % the proof of the latter, via. the wave-like 
notion of the earth, vre may appeal to many accounts of 

* u a •r 
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earthquakes : it was very rem^ffkable in the two whidli hap- 
Lened at Jamaica in 1687-H and 1692. In an account of tiie 
former, it is said, that a gentleman there saw'the ground rise 
like the sea in a wave, as the^earthquake pni^scd along, and 
that he could distinguish the effects of it to some miles dis- 
tance, by the motion of the tops of; the trees on the hills. 
Again, in ai? account of the'^latter, it* is said, “ tlie ground 
heaved and swelled like a rolling swelling sea,'’ insomuch that 
people could hardly stand on their legs by reason of it. The 
same has been observed in the earthquakes of New England, 
whore it has been very reinurkable. A gentleman giving an 
account of one that happened there, Nov. 18. 17.)5, says, the 
earth rose in a wave, which •made the tops of the trees vibrate 
10 feet, and that he was forced to support himself, to avoid 
falling while it was passing. The same also was observed at 
Lisbon, in the .earthquake of the* 1st Nov. 1«‘55, as may be 
plainly collected *fron\ m^ny of the accounts that have been 
published concerning it, some of^wliich affir/ 7 ) it expressly ; 
and this wave-like motion ^ns propagated to far greater dis- 
tances than the oVher tremulous one, being perceived by the 
motion of waters, and the hanging branches in churches, 
through all Germany, among the Alps, in Denmark, Sweden 
Norway, and all over the British isles. 

It is observed in places which arc subject to frequent 
earthquakes, that the5 ‘generaKy come to one and the sanie 
place from the same point of the compass. It may be added, 
also, that the velocity with which they proceed (as far fis one 
can collect it from the accounts of them) is the same ; but 
the velocity of the earthquakes of different countries is very 
different. 

In the earthquake of Nov. 1. 17.55, w^e are told that both 
smoke and ligfht flames were seen on tlie ('oast of Portugal, 
near C'olares ; and that on occasion of some of the succeeding 
shocks, a slight smell of sulphur w*as perceived to accompany 
a “ fog, wdiicli came from the sea, from the same qqjprlcr 
w'hence the smoke appeared.” In an account of an earth- 
quake in New England, it is sa>d t])at at Newbury, 10 miles 
from Boston, the eartlf opened, and threw up several cart- 
loads of sanU and ashes ; and that the sand was also slightly 
impregnated witli sulphur, emitting a blue flame when laid on 
burning coa)s* ^One of the relaters of the earthquake in 
Jamaica,viii 1692, has these words : In Port-Iloyal, and in 
ifiai^ all over the island, much sulphureous combusti- 
ble nuAt^er has been found (supposed to have been thrown 
out^^.thc opening of the earth), w hich on the first touch of 
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fire would flame lind burn like a candle. ~ St. Christopher'* 
. was heretofore much troubled with earthquakes, which, on 
tiie Eruption there of a great mountain of combustible matter^ 
which still continues, wholly ceased, and have never been 
felt there since.*' 

The earth (as far as qpc can judge from the appearances) 
is not composed of heaps ol'inaflcr casually throw'n together, 
but of regular and uniform strata. These strata, though they 
frequently do not exceed a few ibet, or perhaps a few inches 
in thickness, yet often extend in length and breadth for 
many miles, and this without varying their thickness consi* 
derably. Beside the horizontal <lKision of the earth into 
strata, these strata are again divifled and shattered b}' many 
perpendicular fissures^ which are in some places ^w and 
narrow, but oftentimes many, and of considerable width. 

The returns of earthquifkes in the same, places, either at 
small or large intervals of time, are J:oivistent with the cause 
assigned : subte^'aneous tirc^s, from their analogy to \ ok^anoes, 
might reasonably be supposed to %ubsist for many ages, thongh 
we had not those instances already mentioiu d w iiich put the 
matter out of doubt. And as it frequently happens that vol- 
canoes rage for a time, and then are quiet again ibr a number 
)f years, so n e see eartlujualves also frequently repeated lor 
some small time, and then ceasing again for a long term, ex- 
cepting, pcrliups, now and theft some %lfght shock. And this 
analogy between earthquakes and the Cftcets i/f volcanoes is 
so great, that he tiiiuks it caiindt but appcrir striking to any 
one who will read the accounts of botli, and compare them 
together. • 

The frequency of earthquakes in the neighbcu»rhood of 
burning mountains is a strong argument of their proceeding 
from a cause of tlie same kind ; and the analogy of several 
volcanoes lying together in the same tract ot* country , as well 
as new ones breaking out in the neighbourhood of old ones, 
tcnd|^greatly to contirm this opinion ; but wliat makes it still 
the more probable is, that peculiarity in the structure of tlie 
earth before mentioned. It lias been already observed, that 
the same strata are generally, very eiftensive, and that they 
commonly lie more inclining from the mountainous c^ntries 
than the countries themselves ; these circumstances make it 
probable that those strata of combustible materials, which 
break out in volcanoes Oh the tops of the hills, are to be found 
at a considerable depth under ground in the level lmd|lo^ 
countries near thiem. 

If we suppose that tluse vapours, when pent up, arc the 
• B 4 
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cause of earthquakes, we must naturally expect that the most 
extensive earthquakes should take their rise from the level 
and low countries ; but more especially front the sea, which 
is nothing else than waters cove^ring such countries. Accord- 
ingly, we find that the great earthquake of Nov. 1. 1755, 
which was felt at places near 30(X) miles distant from each 
other, took rise irom under the sea ; as is manifest from that 
wave which accompanied it. The same thing is to be under- 
stood of the earthquake that destroyed Lima, in the year 
174f6, which, it has been said, was felt as far as J»ninica; and 
as it was more violent than the Idsbon earthquake, so if this bo 
true, it must probably have been more extensive also. There 
have been many other verjr extensive earthquakes in South 
America ; Acosta says that they have •* been often known to 
extend themselves 100, 200, or 300, and some even 500 
leagues along the coast. These hhve*^beGn generally, if not 
always, attended with waves from the sea. 


Of artificial Cold produced at Pctershurgh. By Dr, Himnu 

Ov December li, 1755), they had at Petersburgh the most 
excessive cold weather that ever was known, even to 205'^ of 
De Lisle s thermometer, or 34^ below zero in Fahrenheit, 
At that time Professor Braun repeated Fahrenheit’s experi- 
ments in order to pro&Ufcc excessive cold, by means of spirit 
of nitre combined with snow. He saw, with surprize, the 
quicksilver fall considerably in the thermometer, and descend 
even to -170’ at last ; there the quicksilver remained fixed in 
the (r)en air for the space of a quarter of an hour, and did 
not begin to lise till it was carried into a w^arm room. The 
immobility of the quicksilver made him coi^cture that it 
might be frozen, or become a solid body. — Dec. 25. in tlie 
mornii^g, between nine and ten, De Lisle’s thermometer was 
at the lf)9th degree of cold ; and Mr. Braun, as well as Pro- 
fessor ABpinus, then repeated this experiment. As s<^ as 
the former had observed the quicksilver immovable in the 
thermometer, he broke the gla«>3 ; and he found the quick- 
silver frozen, 'but not entirely ; for in the middle of the gloss 
ball tht|[e was a small portion yet remaining fluid. Mr. 
iF^pinus’s thermometer fell with extreme rapidity almost to 
the 500th. degree, and in breaking the glass from below, he 
found' the quicksilver contained in it \ibsolut<‘Iy frozen. Both 
tfiea tlcmen found that the quicksilver, thus rendered 
hammering and extension, like other metals ; hut, 
tijMte afterwards exposed to the open air, it soon Tecovered 
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itp former fluiditv. Mr.iBpinus went further in order to 
« examine the quicKsilver when it was made solid. He poured 
quicKsilver into\i glass tube as thick as one’s finger, closed at 
bottom, but open at top. The quicksilver in this cylinder, 
which was about one inch and a half long, froze in three 
quarters of a minute ; ayd he observed that it became solid, 
perfectly resembling other metds, except iron : it continually 
contracted, and its surface, which was at first pretty high, 
soon sunk very low. This cylinder of frozen quicksilver sunk 
to the bottom of fluid quicksilver, in the same manner as is 
observed of other metals except iron. We know the contrary 
happens with regard to water frozen and other fluids, which 
extend as they become solid, and*their ice swims in the fluid 
matter of which they were produced. 

Dec. S26. in the morning, between nine and ten, the cold be* 
came extremely sharjT at *211°, and such ^as exceeded the 
greatest degree of artiflcial cold fixed by Fahrenheit , for 
40® below zero, Jn Fahrenl^^it’s thermometer, is equal to 210*^ 
of tliat of De Lisle. • 

Mr, Braun repeated this experiment again exactly with the 
same success with that of the (Liy before. The Counsellor 
and Professor Loinonobsow made the same experiment on the 
same day ; and by means of ^aquafortis the cold came to 1 95 
degrees. lie tlien poured in spirit of common or sea salt, 
and the quicksilver fell don’t! in th^thcimometer to 55 i 
degrees; and in taking the thermometer from the mixture 
the quicksilver continued to fan in the opc«i air to the 55‘Jd • 
degree. He threw yet into the glass a little more snow, 
pouring on it some oil of vitriol, and suddenly the quiel«ilver 
fell to 12U0 degrees. He then broke the ball, ancyisund the 
mercury changed to a solid body. The quicksilver, which 
yet remained in tjie tube, was also "become solid, and appeared 
like a loose silver wire attached to the ball, which was flexible 
every w'a 3 \ He gave the ball of quicksilver several blows 
with a turned axe, and it became flat like a half ruble, or 
English half crown; but receiving thereby* some cracks, it 
dissolved in about 20 minutes. These experiments were made 
when the air was at about 208 degrees of cold. 


Of a Whtrlmnd in Nmv England. Bg Mr. Jons W i.vrwAOP, 
Prof, (f Phil, at Cambridge, [/• S* 

The morning of July 10. was fair and hot, with a brisk|^ ite 
at south-west. At Leicester, 40 miles westward, about five 
o’clock the sky looked strangely ; clouds from the south-west 
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and noitli-west seemed to rush together very swiftly, araim- 
mcdiatclj on their meeting commenced a circular motion; 
presen th all:er which a terrible noise was heard. The whirl- 
wind jM^cd along from south-iirest to north-west. Its first 
effects were discernible on a hill, where several trees were 
thrown down at considerable distanco? from each other. In tliis 
nianntr it proceeded the distance of six miles with the most 
destnicti\ e violence, tearing up and scattering about the trees, 
stones olcs and eveiy thing else in its way, forming a con- 
tinued Jane of ruins, of a few rods wide. 

It met with only one dwelling-house in its course, that of 
one Diuid Iijndc, on which it fell with the utmost fury, and 
in a moment effeeted its complete destruction. The house 
was of, wood, two stoi ies high, and both the chimnies of 
stone. N( ar the house were a shop and small shed ; and the 
baru stood on the opposite side of'tlu* road, about 10 rods 
distant. As soon as they perceived the storm coming near 
the hv)ii-e sonie men within endca-voured to»shut the south 
door ; but before they couldi effect it they were suprised by 
the fidling of stones around them, from the top of that chimney 
whicli wa& in the middle of the house. All the people in the 
house were In tliat instant thrown into such a consternation, 
that they can give no account of what passed during this scene 
of confusion, w hich was indeed very short. Where the house 
stood nothing rcinain^li)ut th^ sills, and the greater part of 
the lower floor, with part of tjie tw’o stacks of chimnies, one 
about lb feet, and the other not quite so high ; the stones 
which hud composed the upper part lying all around them. 
"Kxcejit these sills, there were only three j^ieces of timber, 
and tfio^tAvery large, left entire ; one of which, about 1(5 feet 
long, and 10 inches by eight, was found on the opposite side 
of the road, nearly south, about ^ rods distant from the house. 
The rest of the timbers, from the greatest to the least, lay 
broken and twisted to pieces between N. N. K. and E. for 70 or 
SO rods from the house ; some on the ground, others 'sticking 
into it a foot and fwo fee t deep in all directions. Part of one 
the main posts, about 10 feet long, w ith part of one of the plats 
of nearly the same length, and a brace which holds them toge- 
ther, wdre left sticking in the ground, nearly perpendicular, to 
a great dt'{>th, in a field southeily from the house about eight 
rods distant, boards and shingles of the house, with 2^000 
or 4<XK) ne#Mrd8 which lay by it, wdre so entirely shattered. 
tftat a piece could be found above four or five inches 

*wule, vast numbers were not more than two fingers wide, 
some the course of Uie wind and some without, at 



• THE BL'HVINCJ CLtFFh IS m)H^»KJ•SlllnE IN 173L V03 

.grcal(illistancc$ on both sides of ft. What has been said of 
the boards and^sliiiigles was likewise true of the wooden fur? 
iiituro of the house : the tables, chairs, desks, 4:c« shared the 
same late ; not a whole stick was to be found of any of them* 
Some of the beds that were found were hanging on high trees 
at a distance. Of the Iteavy utt^nsils, pewter, kettles, and iron 
pots, scarcely any were found. Some nails that were in a cask 
in the east chamber were driven in great numbers into the 
trees on the eastern side of the house. The shop and shed 
before mentioned were torn in pieces, nothing of the shop re- 
maining but the sills and door ; and a horse standing under 
the s'ned was killed. Only one. person w'as killed. 

From the whole, it^scems highly probable that the house 
w^as suddenly plucked off from the sills (to which thef upright 
posts arc not fostensd), «nd taken up into .the air, not only 
above the heads of the persons who were on the lower floor, 
but to the height of those parts of *the chimnies which were 
left standing, where, by the violent circular motion of the air, 
it was immediately hurled into ten thoflsand pieces, and 
scattered to great distances on all quarters, except tliat from 
which the wind proceeded* And it further appears, that the 
violence of the wiiHl in thUt place Has over as soon as the 
house was taken up. 


Burning Cliffs in Dorscishire. By Jous JSrRruEJfSf ^ 

In August, 17^i, the air, having been for some time re- 
markably hot and dry, was changed suddenly by i^heavy 
fall of rain, and a high south-west wind. Thejelifll near 
Cliarmouth, in the western part of Dorsetshire, presently 
aiVer this alteration of the atmosphere, began to smoke, and 
soon alter they burned, with a visible though a subtle flame 
for several days successively ; and continued to smoke, and 
sometimes to burn at intervals, till tlie approach of winter: 
nay, ever since that time, cspeciallv after any great fall qf 
rain, thunder, and lightning, or a high south-west wind, (which 
drivcii the sea with great violence s^ainst the clifis, and bt^ats 
off large pieces cf them,) the clifls continue ib smoke, and 
sometimes to burn with a visible flame; which during tlm 
summer-months is frequently observed in the night-tim^. 
On examining tliese clUTs, in the year 1759, Mr. S. discovered 
a great quantity of pyrites, not m any regular strata, 
terspersed in mr^e masses through tlie earth, and whicfi 
proved to^be martial ; of marcasites, whicli yielded near one 
Until part* of common sulphur ; of cornua atnmonit of dif- 
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ferent sizes, and other shells, but of the bivalve class, Vhich 
were crusted over, and as it were mineraUsed witn the 
pyritical matter ; of belemnites* also crusted over with the 
like substance : and the cliffs, for near two miles long, and 
from the surface, to 35 or 40 feet deep, even to the rocks at 
high water-mark, were one 6ed of dark-coloured loam, 
strongly charged with bitumen* He found also a dark- 
coloured substance, resembling coal-cinder ; some of M'hich 
being powdered, and washed in distilled rain-water, on fil- 
trating the water, and evaporating it slowly to a pelliciile, its 
salts shoot into fine crystals, and appear to be no more than 
a martial vitriol : one ounce of this cinder-like substance 
yields one drachm of salt. He gath<j;red up about 100 lb. 
weight di’the different kinds of those pjritac, nmreasites, dc. 
which were laid jn a heap- exposed* to the air, and every day 
sprinkled with water : the consequence was, that in about 
ten days’ time they grew hot, soon affer eaiVj*ht fire, burned 
for several hours, and fell irjjo dust. Hence, therefore, it is 
imagined that theke martwl and sulphureous fossiN, by being 
exposed to tlic air and wet, and by being agitated by the 
beating of the sea, take fire. 

From what has been said Mr.*S. draws the following con- 
clusions : — 

1. That all suhterraboous fires, even those of Ilecla, Vesu- 
vius, and ilitna, together with those observed in (he mines 
.and coal-pits, are« caused by the heat and fixing of pyrites 
and marcasites. 2. That the waters of our hot batlis derhe 
their heat from p^s‘^ing over a bed of ignited pyrites. Indeed 
the sojuU 4:011 tents of tliose waters do evidently prove this 
assertion, being nothing more than such jwticles of the 
pyrites as arc soluble in water. 3. That tliese mineral flamcar 
will be* more or less subtle, according to the minuteness of 
the particles of the combustible matter. 4. That the convul- 
sive motions and tremblings of the earth are caused by the 
heat of the burning pyrites expanding the air contained in its 
bowels. This is clearly proved by their causing, immediately 
after, an eruption of thC earth, which generally discharges a 
dark-col^ureu, cinder-like, and frothy matter. And, 5. That 
those places, where the earth contains the greatest quantity 
of pyrites and marcasites, will be most liable to these con* 
vulsive ^motions and tremblings, no dther natural cause con- 
tradij^jr. 
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Qn, the lExtracrdinary Agitation of the Waters in Mounts 
Bay^ and dlher Places, March SL 1761. Bu the Rev, 
W. Borlase, M. a. 1\ R W , 

MARQii SI. 1761, about five in the afternoon, there was 
an uncommon motion dk the ti4e in Mount*s Bay, Cornwall. 
It was full sea that day about half an hour after 12. After 
the tide had ebbed about four hours and a half, instead of 
continuing to retreat gradually, as usual, till it had completed 
tlie six hours' ebb, on a sudden it advanced as it is usu^ly at 
the time of the moon, at an hour and a half before high water. 
It then retreated near to the point of low water, then it 
advanced again, and retreated, making five advances, and as 
many recesses in the space of one hour ; viz, from about five 
to six o'clock, wliich vgas the whole time that these uncommon 
stretches of the tide continued. But the' first motion was 
most considerable, the sea advancing* the first time to a 

a uarter ebb : \^ereas the'^second advance was but as far as 
1 C sea reaches at half ebb. At l^ie hrsir surge the waters 
rose at this place six feet perpendicular. 

On the coast of Scotlanu, from Fort Augustus on Lochness, 
we had account*, that on thc-«ame tllst of March, about two 
in liie uflernoon, Lochness rose on a sudden about two feet 
p{‘rpendieularly, and continued altetpctely rising and falling 
for the spa<‘e of three quai ters of an hour. The King’s galley 
broke from her moorings, and drove into t,he loch: seieral 
boats were cast very far upon dry land : in the middle of the 
loch the water swelled up like a mountain, extremely muddy, 
and the motion was attended with a very uncomnigo Jfoilow 
sound. 

On the coast of Ireland, from Cork, there was advice that 
on the same 31st of March, a quarter after noon, a sljock of 
an earthquake was felt in that city, and between the gates 
only, allowed to be more \iolent th^ that of November 1. 
175 Y. It did not continue aboie one minute, undulating 
from east to west, and \ice versiu At Kinsale, about six 
o'clock F. M. near dead low water, the tide rose suddenly on 
the strand, about two feet bii^licr than it was, osid i^nt out 
again in the space of four inmutcs with great force, which 
was repeated several times ; but the first was the greatest. At 
Amsterdam the branches in the synagogue were observed to. 
vibrate between one and two o’clock. In the great church at 
Maesland-Slys, the branches moved about a foot fVona^tbe 
perpendicular, and the vessels in the harbour were agitated. 
But Uiis •earthquake was felt more violently on the ocean. 
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between the coasts of Spain and the British Channels. * Ships 
on their passage from that part of tlie continent, many 
leagues to the westward of Cap^> Finisterre, felt an unusum 
agitation of the sea, as if they had struck on sunken rocks t 
the time agreeing with that of Cork and Fort Augustus. 
Captain Woodward, of the E^opeditiorf packet-boat, sailed from 
Lisbon, March 29. On the 31st» soon after he had passed 
tlie rocks of Lisbon, in the morning, and almost calm, the sea 
swelled to a great degree, with a rumbling noise. The vessel 
w as tossed about as if in a storm. The agitation continued 
four minutes. 

The Gosport man of war, off the rock of Lisbon, at three 
quarters past 1 1 in the f<»rci\oon, felt two violent shocks of an 
earthq&uKc ; the first continued near a'niinute and a half, the 
second not so long. Under the egnvoy of the Gosport were 
several ships, 'ail affected in the same manner. One off 
Lisbon felt the shodk, attended with a noise, as if empty 
casks had been tOxSsed about in tire hold. * 

In the latitude 43', potf many leagues off shore, in her 
passage from Lisbon, the Aniey of Bristol, Captain Condon* 
felt a most violent bhock. The concussion was so great, that 
it shook the needle off the spindle of the compass; and 
immediately afler arose such a storm of wind and rain as he 
never before met witl^* , The rfiock was felt 10 minutes A.M. 
viz. half an hour before it was felt at Cork, and five hours 
before the waters rose at Kinsale, and in Mount s Buy on the 
same day. 

At the same time there was a violent earthquake at Lisbon, 
thou^t^y some as severe as that of 1755, but the agitation 
more enable ; consequently the damages were not so de- 
plorable, a few old houses were shattered and thrown down, 
and some new ones cracked : the shock lasted between three 
and five minutes. But more particular is the account fpllow- 
ing, from an eye-witness, in an English vessel then off Lisbon, 
f.e. lying before the city. On March 31st, at mid-day, a 
severe shock, not so strong as that of 1755, but of longer 
duration. 1 saw the rgins of the lost earthquake falling heap 
upon hea|># and turning round beheld the rocks on the 
opposite side falling from the mountains, followed by a con- 
tinual cry of the people; the buildings erected since 175 > 
damaged to the amount of 20,00Q^ moldores at least. It 
Igsted about fi\e minutes, some say seven ; the water in con- 
timfe} agitation all the aiiernoon, ebbing and flowing three or 
four feet in a very sliort time. At 12 at night anotlier 
shock, of short continuance s l^bat night three n)ore ; did no 
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damage. St. Ubcs, 10 leagues distance to the south, has 
suffered much,; and the villages to the north, as also a large 
convent. During the confusion in the city, 300 persons In 
the several gaols gained their liberty, ’the shock^elt at 
Ojwrto was very strong, but did no damage* At tillage 
about 20 miles distant, three* or four houses .were thrown 
down, by which several people were killed.** 

At Madeira the shocK was felt very violent at 10 o’clock 
A. M. It did no damage in the town : some rocks were sfdit, 
and fell into the sea, and some of the roads of the island 
suffered. The greatest damage there sustained was the loss 
of one church, and four people killed, two of which were in a 
boat fishing near the jsthore, when tlie rocks fell. 

At Fyal island, one of the Azores, and Terccira, *tlie sea 
ro.se to a great height, and fell again so low that the quays 
were left dry : all the lighters and hshin^’hoats that were 
hauled up in Portorico, were carried down into the bay, and 
broken to piedhs on the^ocks. About a fortnight after, 
several earthquakes (successively more andnmre violent) ended 
not, till on the 20th thrCe volcanoes threw out as many rivers 
of lava, of near a mile in breadth, and four yards Jiigh, which 
threatened desolation to the whole country, and continued 
overrunning every tree and house till the 24th. 

From these accounts, the violence, wf this earthquake was 
greatest at, or rather near, I.i^bon ; perhaps at sea, in latitude 
between 43® and 41®, and longitude about 1,1® If/, where no , 
tremors of land could be observed, and consequently the 
effects not so terrifying, nor perceived by so many, so 
destructive as if it had happened on the land, and^cpptqpmus. 
to Lisbon, as that of 1755. ITie weather various in the dif- 
ferent places, but mostly calm. 

There wa^* a great conformity between the effects ,of the 
earthquake of Nov. L 1755, and of this of March 31. 1761; 
viz. in the extent ; in the rise of the waters ; in the palmnesa 
of the weather in most parts ; and in the succession of time, 
beginning sooner at Lisbon than on the northern shores both 
times. k 


Account of a Mummy iniqicctsd at London in 1763. By 
JotiS IlAULKYf MD, F.RS. 

The mummy was an entire one, taken out oi the RpyA 
Pyramitfa. 'fho outer painted covering being renif!iYed,nc- 
thing but Hncn fillets Were to be seen, which enclosed the 
whole munvnyi ’I'hese fillets were of dificreat breadths ; tlie 
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greater part about an inch and a half ; those about thb feet 
much broader: they were torn longitiulinnllv ; those few 
tliat had a selvage, having it oi;i one side only ; the fippcr* 
most fillets were of a degree of fineness nc'arly equal to what 
is no^sold in the shops for \d, per yard, under the 
name of long lawn; and wtwe M'ovtn something alter the 
manner of Russia-shceting : the fillets were of a brown colour, 
and in some measure rotten. Tliese outer fillets seemed to 
owe their colour to liaving been steeped in some gummy so- 
lution ; as the jnner ones w^ere in pitch. 

The fillets immediately under the painted covering lay in a 
transverse direction ; unde»* these, which were many times 
folded, they lay oblique, diagonally from the shoulders to the 
ilia. Uilder these the fillets were broader, some nearly three 
inches ; and lay longitudinally froiy th^ neck to the feet, and 
also from tlie snoillders down the sides ; on which there was a 
remarkable thickness of these longitudinal fillets: under these 
they were again transverse, and ^ under these again oblique. 
The fillets, in general, externally, did not "dhere to each 
other ; but though pieces of a considerable ength could be 
taken off entire, yet, from the great age, so tender was the 
texture of the cloth, that it was impossible regularly to un- 
rol them. As the outer fillets were removed, those that next 
presented thtmselves had been e\idently steeped in pitch, 
and were in general coarser, in folds, and more irregularly laid 
on ; as they were; more distant from the surface. The inner 
filleting of all was so impregnated with pitch, as to form with 
it on& hard black brittle muss ; and bad been burned nearly 
to a ^lu, On breaking this, it appeared in many places as if 
filled with a white efflorescence ; like tliat observable on the 
outside of pyrites which have been exposed to the air. This 
efflorescence, however, had nothing saline to the taste, and did 
not dissolve in w ater ; but instantly disappeared, on bringing 
it near enough to the fire to be slightly heated ; and was so- 
luble in spirit of wine. 

In the cavity of the abdomen w'cre found several small 
pieces of bone, which hud the appearance of dry oak, mixed 
with crumbled pitch ; under tins was found more solid pitch, 
which adhered to the spine. After cutting away the mass of 
clotli and pitcli which covered the thorax ; it was found that 
the arms had b^n laid straight down by the sides of the chest, 
andrlhcf ulna and radius bent upwards, and laid with the 
hands across upon the breast, the right band being uppermost. 
The bones of the fingers were lost ; but the metacur|)al bones 
were found broken ofi, and fallen into the thofax.*' llie fillet* 
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ing, which went round the upper part of the body» included 
thiiw arms also but they evidently been first wrapped 
separately, then laid up in the position in which they 
were found, and the hollows Vhich they formed filled up with 
pieces of pitched cloth. In the cavity of tlie thorax there was 
also a considerable quantity of q^umblcd pitch and splinters 
of dry bone ; and, as in the progress of this *examination 
Dr. H. continually found that some of the bones did, as he laid 
them bare, separate into such splinters, it is very probable 
that this appearance was owing to the mummy’s having been 
handled in a rough manner, and much shaken, by the persons * 
who had driven it full of nails, wljen they were employed to 
repair the outside of it On first opening a way into the tliorax, 
he imagined the ribs ^^crc destroyed ; but on a more accurate 
examination, they were fo\^nd entire ; but so bedded in the 
pitch, and so black and burned into .the mass; as to make it 
difficult to distinguish these very different substances from 
eacli other. THe bones of<he spine and of the pelvis were in 
the same state with the ribs ; on^ rather nmre burned. 

There was a considerable thickness of hard sold pitch lining 
the cavity of the thorax : this had been evidently liquified and 
poured in ; and retained th^ glossy appearance on its sur- 
face which is observable on pitch that is suffered to cool with- 
out being disturbed. On breaking tlji^ugh this hard crust of 
pitch to examine the vertebfie and the ribs, the pitch which 
was under this crust and nearest to the bones was ciunibly ^ 
and sofl ; and, on being exposed to tlie air, grew perfectly ’ 
moist in a very short time. The lower extremities were 
wrapped separately in fillets to nearly their natural si^, and 
tlicn bound together ; the interstices being ranfined full of 
pitched rags. On cutting tJirough the fillets on the thighs, 
tile bones were found invested with a thin coat of pitch ; and 
the filleting was bound immediately on this. The ti&ia and 
fibula of each leg were found also wrapped in the same manner, 
and the bones in actual contact with the pitch ; excepting in 
one or two places, where the pitch was so very thin, mat tlie 
cloth appeared to adhere to the boncJtsclf. 

The feet were filleted in the same nianner«i bejng first 
bound separately, and then wrapped together. Tlie filleting 
had been by some accident rubbed off the toes of the fight 
foot : and the nail of the great toe was found perfect ; the 
last joints of tlie bones of the lesser toes had been broken 
away ; by which it appeared that these bones had liecn |K'ne- 
trated, and their cavities quite filled with pitch. The fillet- 
ing about the heel hud also been bi’okcn away, and tlie buuea 
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of the tarsus, and some of the metatarsal bones, had fallen but 
and were lost ; leaving the remaining filleting like a kind of 
case. The fillets on the left foot were perfect ; except on the 
heel, and where they had been tiividcd from those of the leg , 
a small portion of the tendino Achillis adhered to the os calcis ; 
and some of the ligaments to the astragalus. On cutting into 
tlie fillets on the sole of this foot they were found to enclose 
a bulbous root. The appearance of this was very fresh ? and 
part of the thin shining skin came off with a flake of the drjy^ 
brittle filleting with which it had been bound dow'n: it 
seemed to have been in contact with the flesh. 

The fillets were removed from this foot with great care ; they 
were much impregnated with pitch, excepting about the toes ; 
where tlie several folds, united into one n^ass, being cut througli, 
yielded to the knife like a very tough wax. The toes being 
carefully laid b<Ke, the nails were found perfect on them all ; 
some of them retaining reddish hue, as if they had been 
painted: the skin, also, and even ,^he fine sjJral lines on it, 
were still very visible on the** under part of the great toe, and 
of the three next adjoining toes. Where the skin of the toes 
was destroyed, there appeared a pitchy mass, resembling in 
form the fleshy substance ; though somewhat shrunk from its 
original bulk. I'he natural form of the flesh was preserved 
also on the under part of the foot ; near the bas^ of* the toes. 
On the back of tne app&red several of the extensoir 
tendons. 

During this whole examination, excepting wdmt was dis- 
covered in the feet, there were not found the least remains of 
any of the soft parts. All the bones of the trunk were bedded 
in a niasa pitch ; and those of the limbs were covered with 
a thin coat of it, and then swathed in the fillets : which (as 
has been mentioned) in some places, where the pitch was very 
tliin, seemed to adhere to the bone itself. 

it has been imagined, that the principal matter used by the 
Egyptians for embalming, was the asphaltus ; but what Dr. H. 
found was certainly a vegetable production. The smell in 
burning was ver^ unlike that of a^pimltus ; nor did it resemble 
that of .the c<^mon pitch of the fir-tree ; being rather aro- 
matic. ‘ It ms compared witli a variety of resins and gum- 
resins ; seemed not to resemble any of them, excepting 
myrrh, and that but very slightly. In all probability it was . 
not a simple substance, but might be a^llixture of the resinous 
productions of the country, with the pitch of that tree which v 
they had in greatest plenty. 

'Flic pitch of this mummy was carefully distilled, but it, ^ 
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gave no other produce than what might be expected from a 
resinous body ; the caput mortuum, when burned and elixated, 
yleTdcd a fixed alkali ; to this may be attributed the moisture 
which the pitch, that was fii contact with the spine, and 
those other parts which were most burned, contracted on 
being broken and exposed to the air ; for this pitch liad an 
alkaline taste, and had been more than melted, 4iaving been 
burned to a caput mortuum. A great variety of experiments 
were made on this pitchy matter : the result of them all 
tended to prove, that it had not tlie least resemblance to 
asphalt us, but was certainly a vegetable resinous substance. 

Observations on tlm I^roportion which the Decrease of Heat 
bears to thcf Height of Situation, By Thomas HebjsxdeNp 
3I.D.F.R,S. . , 

The remarkable transition from I^eaUto cold in all seasons, 
in proportion asg^e ascend ^FencrifFe, induced Dr. II. to make 
tlie following observations, with intention to^ discover if there 
subsists any regularity between the difference of heat and the 
elevation of situation. Some persons were supplied by him with 
the proper instruments, and Uieir watch adjusted by his re* 
gulator : they were instructed to remark the hour and minute 
each observa|ipn.was made, and, on their return, their observ- 
ations were compared with theTheight'oF the thermometer and 
barometer in his study at the time of the observation, of which 
lie had kefit an exact account during the journey. From which 
observations he formed the following table, supposing the 
descent of the barometer of an inch for every 90 fee^: •— 

£luvat. correspond! ng* ' 


Descent of 

to each Degree 

Tlierinoin. 

TJicrmometer. 

Degrees. 

Feet. 

S? 

• 180 


196 + 

6 

195 

9 

150 

10 

" 14-8.5 

17 

198 

19 

199 

18 

255 


Though tlie different degrees of heat in different places 
must depend greatly on the accident of situation, with re^d 
to mountains, vallies, and to the different soils, &c. yet there 
is so much regularity iu the above observations, that perliaps 
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WO shall not err much in computing, where tlie soil and surface 
are tolerably uniform, “ the decrease of heat, by Fahrenheit's 
tli^rinometer, in the proportion of one degree for near 190 
feet of elevation on tliis island ' 

On the Nature and Formation of Sppmi>is* By JoHU Ellts^ 
Es^.F.AS. 

Among those animals commonly called zoemnytes, we may 
plainly discover an evident approximation, from the rudest 
irregularly formed sponge, which is the lowest being yet ob- 
served to have the appearance of animal life, to the most 
beautiful and elegant red cpraL The nature and formation of 
sponges having never yet been thoroughly investigated, every 
attempt to explain this dark part of nature must give satis- 
faction to the curious 

In the year 1732, when at the sea-side at Brighthelmstone, 
he dissected carefully the crumb of bread-sponge, in hopes of 
discovering the small animal that? was supposed to fabricate 
tliem; and was surprised to find a great number of small 
worms in them^ particularly a very^smail kind of nereis, or 
sea-scolopendra ; but these worms appeared evidently, instead 
of being the fabricators of tP have pierced their way into 
its soil substance, and made it only their place of retreat and 
security. After tlua{j,he proceeded along sea-coast to 
Little Hampton, near Arundel, on the coast of^Sussex, where 
he took 11 ]) out of the sea several specimens of the same sort 
of sponge full of an orange-coloured gelatinous matter ; and, 
while they were just fresh from the sea, examined them, after 
tlie 3 ^|i/|d rested for some time, in glasses of sea-water ; and 
to his great surprise, instead of seeing any of the polype-like 
suckers, or any minute animal figure come out of the papillie, 
or small holes with which they are surrounded, he only ob- 
served these holes to contract and dilate themselves. And as 
a further confirmation of this motion, being at Hastings, in 
Susse^ in August, 1764, he collected from the rocks, at ebb^ 
tide, just under water, a variety of the same kind of spon^ 
but of a pale yellow colour, and in the form of seversl.cocks’ 
coml^ un^d together, the tops of which were fttil of'tubiilar 
cavii^^j^'^apilbe.; when he examined these in glasses of 
sea-watK he could plainly observe these little tubes to 
ceive pass the water to and fro ;^‘so that the sponge is an 
(mithaFjsui generifiy wto mouths are so many lioles or ends 
of Cri^chea tubes opening on its surface ; with these it receive^ 
it$' fmtrishment, and by these it .discharges, like the polypes, 
iU excrements. * 
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Tl)e« connected tubes of both arise from the rart to which 
th^ adhere to the rocks^ drc* Hence both kinds branch out 
aha swell into hregular lobes $ with this difference, that the 
surface of the sponge is covered witli holes guarded with 
minute points like little spines ; the surface of the alcyonium 
with starry openings o^ eight rays, whence the polype*like 
suckers are protruded, to find out proper nourishment : and 
those starry openings in one, and the holes in the other, SO far 
correspond, that in both kinds they are found of different sizes ; 
but this is in proportion to the age of the brandling tubes that 
come to the surface. 

In the sections of the alcyonium may plainly be distin* 
guished the reticulated clastic fibres, that enclose the trans- 
parent stiff gelatinous* part, as in the sponges ; but jis this 
gluey substance is of a firmer texture than what is found in 
sponges, it requires nibre fiains to separate [t drom the elastic 
fibres; however, with a little trouble, it maybe done suf- 
ficiently to evince what he j^as endeavoured to prove, viz. the 
great proximity tliere is between the animal life of sponges 
and alcyoniums, and, consequently, that both are animals. 

Before concluding, he endeavours to remove some doubts, 
which seem to have distressed tine generality of curious per- 
sons to account for ; the oife is, What occasions those very 
large holes tl^t appear here and there irregularly on the sur- 
face of most sponges ? the other is, 'How came those extra- 
neous bodies, such as small shells, stones, and even parts of 
fucuscs, in the middle of these animal bodie:> ? In answer to 
the first, on cutting open and examining these bodies whila 
recent in sea-water, sis before shown, we frequently gnd a 
variety of different worms, who bore their way intOi tlitfhi, and 
make their nests and retreats there, or perhaps to live on the 
gelatinous part of the sponge. But he says, these are not tlie 
fabricators, but the inhabitants; and allows the alcyomum to 
be of aniiiid origin, in which he says he has discovered evident 
marks of sensation. As to the second doubt, it may be ob- 
served by the curious enquirer into nature, that the same pro- 
perty of inclosing extraneous sub** 
stanceii is common to tlie whole class 
of zoophytes, as they grow up, from 
tlie sponge to the red coral. 

A is an irregular piece of the 
crumb of bread-sponge, found at 
Pagham, on the sea-copst Of Sussex; 
a represents tlie papillm, through 
which the yionge receiver and dis- 
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( 

charges the water: this, when* recent, is of a ime<oran^ 
colour. 

B is the branched Englibh sponge: along tne edges, and on 



the surface of the branches, are rows of small papillary holei^ 
through which the animal receives its nourishment. 

C repreacMits the downy-branched English sponge found 
on the Sussex toist ; thi;i is covered over with a fine down 
so close, that it hidoo the many small holes that are on its 
surface. • 

( 

Description of Mount Sinau Dy E, W, Mostaqvm^ 

At Suez he found an opportunity of going to Tor by sea, 
which he gladly embraced, that^' by going nearer the place at 
which the Israelites are supposed to have entered the gulf, 
and having a view fr^m the bca, as well of that as of the 
opposite shore, he might be a little better able to form a 
judgment al)out it. Here it is high water always when the 
moon is at her meridian height, and it ebbs six hours. At 
Suest it Hows six feet ; the spring-tides arc nine ; and in the 
varia^«>^niontlis, from the beginning of November to the end 
of April, sometimes 12. From the beginning of May to the 
beginning of Oc tober, a northerly wind generally rises, and 
goes down with the sun ; it is ofVen very strong. This wind 
never fulls in these months, unless there be some violent 
storm ; the rest of the year the winds are variable ; and when 
they blow hard ut S. and S.S.E. these winds set up the sea 
tlirough the narrow strait of B ibel Mandel, and up this gulf 
through its mouth, between Gebel El Zait, on the west side 
of this find the southermost point of the bay of Tor, on 
the east side of this western branch of this sea, where it is 
not above 12 or 14 miles over. Probably such a wind, 
hindering the water from going out, Causes this extraordinary 
ific^eas^ in the spring tides. Tlie same thing happens with 
the same winds at Venice, both gulfs running noarty in th» 
same direv*tion. 

Iljic Eg^pti^in, wcbtcrn, or Thcbaif bliorc, f^om Bad^h 
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lijfuthward to opposite Tor, on the eastern shore, is all moun- 
. utinous, and steep ; and at Eliiii, the nortliernmost point of 
thelmy of Tor, the ridge of mountains, which * begin on 
the eastern, shore of this wesfeni branch at Karondel. TJie 
garden of the monks of Mount Sinai at Elim renders in 
dates, Sic, 20,000 piastre^ per anpum, or 2500/. Tlicnce they 
crossed the plain, in about eight hours, and Entered the 
mountains of Sinai. They are of granite of dilferent colours. 
At the entrance of the narrow breach, through which they 
passed, he saw, on a large loose granite stone, an inscription 
in unknown characters, given, he thinks, by Dr. Pocock, 
Bisliop of Ossory ; however, as thf Israelites had no writing, 
tliat we know of^ when they passed here, he did not think it 
(ji' consequence enough to stop for : they arrived -et the 
convent of Mount Sinai, after the usual difficulties mentioned 
by oilier travellers, and were received as usual, and saw the 
usual places. The monks were far ftvm tiwning that they had 
ever meddled wi#h the print, of the foot of Mahomet*s camel. 
He examined it narrowly, and n& chisel has absolutely ever 
touched it, for the coat of the granite is entire and unbroken 
in every part ; and every body knows, that if the coat of less 
hard stones than granite be cyice destroyed, it never returns. 
It is a most curious lusus naturae, and the Mahometans 
turn it to their account. Meribah^j| indeed surprisingly 
striking. He examined the Tips of its mouths, and found 
tliat no chisel had ever worked there ; the cliannel is plainly 
worn by only the course of water, and the bare inspection, of 
it is sufficient to convince any one it is not tlte work of ipan* 
Among the innumerable cracks in rocks, which He hod ^seeii 
in this, as well as other parts of the world, he tiever met 
with any like this, except that at Jerusalem, and the two 
in tlie rock which Moses struck twice. , 

He enquired of the monks, as well as Arabs, about certaia 
places, as well as about some ruins, supposed, by the Bishop 
erf Ossory, to be Kadesh Barnea ; tlie former could only ted 
him they had not received any fish from thence for many 
years ; that it was two easy days* journey off, but the road was 
mountainous ; so one may suppose the distance less fjian 40 
miles. ' The Arabs agreed as to the road ; but they said, it 
was once a large place, wdiere their prince lived, whose 
daughter Moses married,; that Moses was afterwards their 

S rince, and the greatest of all prophets. . These Arabs pljace 
io^s tlie first, Solomon the second, Mahomet ; the thnrd, 
(riirist the fourth,' and then the prophets of tlie Bible,. As 
to Dzahab, tlie monks only knew the distance to be four 
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days' joumey> and that there was a road from it.to Jerusalem : 
the Arabs told him the same, so the distance is about BO 
miles. He enquired of them about the * ujlns : they told 
him there were very considerable ones about half way to 
Dzahab, about 40 miles from Sinai ; but he thinks Kadesh 
must have' been^ much nearer to Jerusalem* He would 
willingly have gone to these places ; but as the four clans of 
Arabs, which inhabit tiiis promontory, were then at wor one 
with the other, he could get no conductor* However, com- 
bining the whole together, and comparing it with what we 
collect from Scripture, he thinks we may well conclude^ 
Sharrae to be Midian, and Meenah £1 Dzahab to be Ezion- 
geber : what the inteijaccnt ruins are he cannot conjecture ; 
but he believes he had found Kadesh Parnea to be clsewliere. 
He thinks it cannot be here ; for the Israelites were on the 
borders of the Holy Land, or Land of Promise, when they 
were ordered back ;< and when they were stopped by the 
Moabites, they are said to have been brought up from Kadesh 
Bamea. 


Three Papers^ containing Experiments on factitious Air, Jig 
the Hon, Henry F,H, iS, 

By factitious air, says Mr. C., 1 mean in general any kind 
of air which is contairted in other bodies in an unelastic state, 
and is produced from thence by art. By fixed air, 1 mean 
tliat particular species of factitious air which is separated 
from alkaline substances by solution in acids, or by calcin- 
ation; and to which Dr. Black has given that name in his 
treatiSff or, quicklime. 

On infiammible Air, — I know of only three metallic 
substances, namely, zinc, iron, and tin, that generate indanhg^ 
mablc^air by solution in acids ; and those only by $o]utipny||^ 
the diluted vitriolic acid, or spirit of salt. Zinc dissolves wifli 
great rapidity in both these acids ; and, unless they ero very 
much diluted, generates a considerable heat One ounce of 
zinc produces about 356 ounce measures of air, tlie quantity 
seems just the same whichever of these acids it is dissolved 
in. libn dtssolves readily in the diluted vitriolic acid, but not 
near s6 .*eadily as zinc. One ounce of iron wire produces 
about 41|^ilnce measures of air: the quantity was just tlii 
same, whether the oil of vitriol was diluted with 1^, or sever, 
tinf^s tfs weight of water ; so that the quantitj^ of air produced 
seems not at all to depend on the strength of the acid. 

Tin was found to cfissolve scarcely at all in oil of vitnV t 



CAVENDl;^!! » EXt*KKIM£Nt& OtH GASl£3. 

dilated with an equal weight of water, while cold ; with the 
assistance of a moderate heat it dissolved slowly, and gener^ 
ated air, which ^as inflammable ; the quantity was not oscer^ 
tained. Tin dissolves . slowl^ in strong spirit of salt while 
cold : with the assistance of heat it dissolves moderately fast. 
One ounce of tin-foil yjelds 2(}^ ounce measures of inflam- 
mable i^jr. *• 

• 1 cannot find that this air has any tendency to lose its 
elasticity by keeping, or that it is at all absorbed, either by 
water, or by fixed or volatile alkalies ; as I have kept some by 
me for several weeks in a bottle inverted into a vessel of 
water, without any sensible decrease of bulk ;* and as I have 
also kept some for a few days, in Lotties inverted into vessels 
of soap lees and spirit of sal ammoniac, without pevcciviog 
their bulk to be at all diminished. 

It has been obseiVedL hy others, that when a piece of 
lighted paper is applied to the mouth of a bottle, containing 
a mixture of inflammable a^d common air, the air takes fire, 
and goes off with an explosion.. ^V^ith one yart of inflamma- 
ble air to nine of coniiuon air, the mixture would not take 
fire, on applying the lighted paper to the mouth of the bottle; 
but on putting it down into the belly of the bottle, the air 
took fire, but made very little* sound. With two parts of in- 
flammable to eight of cornmoy air, it took fire immediately, 
<»n applying the flame to the mouth of Tlie bottle, and went off 
with a mo&rately loud noise. Witli three parts of inflam- 
mable air to seven of common air, there was ti very loud noise. * 
With four parts of inflammable to six of common air, the 
sound seemed very little louder. Witli equal quantities of 
inflammable and coninkon air,. the sound seemed* mtfch the 
same. 

With six parts of inflammable to four of common air, tlie 
sound was not very loud : the mixture continued bulbing a 
short time in the bottle after the sound was over. With 
sevesn parts of inflammable to three of common air, there wtui 
a very gentle bounce, or rather puff : it continued burniag 
for soine seconds in the belly of the bottle. A mixture of 
eight ^rts of inflammable to two of ^common caught fire 
on applying the flame, but without any noise : it cdhtinued 
burning for some time in the neck or the bottle, and then 
went out| without the flame ever extending into the belly of 
the bottle. It appears trom these experiments, that^this afr, 
like other inflammable substances, cannot burn witlioutl^e 
assistance of common air. 
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Thfjre i$eenis no reason td imagine^ from these experi- 
nieiitay that there is any difference in point of specific gravity 
between these four sorts of inflamiuwle air* Taking a nie« 
therefore, of the different '"trials, 80 ounce measures of 
inflammable air weigh 41 grains less tlian an equal bulk of com- 
mon air. Tlierefore if the density of common air, at the 
time when thfs experiment was tried, was 800 times l^ss than 
Uiat of water, which, I imagine, must be near the truth, m- 
fianmiable air must be 5490 times lighter than water, or near 
seven times lighter than common air But if the density ol* 
common air was 850 times less tlian that of water, then 
would inflariimable air be 91^00 times lighter than water, or 
10^ lighter than common air. 

on Juvd Air. — The air produced, by dis- 
solving marble in spiiit of salt, was caugiit in an inverted 
bottle of water, ‘ip the usual manner. ^ In less than a day's 
time, much the greatesit part of the air was found to be ab- 
sorbed. The w'ater contained i^* the invented bottle was 
found to precipitate the eardi* from lime-water ; a sure sign 
ttiat it had absorbed fixed air. 

'fhe specific gravity of fixed air was tried by means of a 
bladder, in the same manner wliich was made use of for find- 
ing the specific grav ity of inflammable air ; except that the 
air, instead of being flight an inverted bottla of water, 
and thence transferrcciJiito the’ bladder, was thrown into the 
bladder innuediately from the bottle w^hich contained the 
marble and spirit of salt, by fastening a glass tube to tlie 
wooden cap of the bladder, and lutii^g that to, the mouth of 
the bbttlc containing the effervescing mixture, in such manner 
as to be air-tight. The bladder was kept on till it was quittj 
full of fixed air : being then taken off and weighed, it was 
fbun^ to lose SI* grains, by forcing out die air. Tlie bladder 
was previously found to hold 100 ounce measures. Whence 
if the outward air, at the time when this experiment w^as 
tried, be supposed to have been 800 times lighter dian water, 

^ fixed air is 511 times lighter than water, or times 
heavier than common air. ^ 

Fixed air^has no power of keeping fire alive, ps common 
air ha^;* but, on diO contrary, that property of common afr is 
very much £n]itnished by the mixture of a small quantitjr of 
fix^ air, as appears thus : A small wqx candle burnt 80* in a 
receivetj^ which held 190 ounce measures, when frlled with 
^romfoon air only- llie same eaodle burnt 51* in the same re* 
cetyer, When filled with It mixture cf one part of fixed air to 
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19 or*" <conm 0 n air^ ie. when the fixed 'air wae of 'die 
•M hQ4? mixture Wh^ the fixed air was of Uie whole mixi^ 
ture, the candle Towmt 23^ When the fixed air was of 
the whole, it burnt !!■. l^en the fixed air was ^ or of 

the whole inixture» the candle went out immediately. 
Hence it slioul^ seem, that when the air contains near one 
niAth its bulk of fixed aU it is unfit for small candles to^ 
burn in. 

One thousand grains of marble were found to contain 407^ 
grains of air, and 1661 grains of volatile sal ammoniac con- 
tain 885 grains. Therefore this parcel of volatile sal ammo- 
niac contains more fixed air, in psoportion to the quantity of 
acid thgt it can saturate) than marble does, in the proportion 
of 885 to 407i, or of 217 to 100. • • 

One thousand five hundred and fifty-eight grains of pearl 
ashes were found to saturate as much acid As 1000 grains or 
marble ; therefofp this parcel of pearl ashes contains more 
air, in proportion to the qulChtity^of acid tlrnt it can saturate, 
tlion marble does, in the j)roportion of 109 te 100. 

It was found, by the same method that was made use of 
for the volatile saf ammouiacf that crystals of salt of tartar 
contain of tlieir weight ef fixed air, and that 2035 grinna 

of them saturate as much acid as 1000 grains of marble. 
Therefore these crystals conuain nions air, in proportion to 
tlic quantity of acid they saturate, than marble doW, in thO 
ratio of 211 to 100. , 

Air produced by Fermentation and Puirrfactwn. — The 
air produced from brown sugar and water, by fermentation, 
was caught in an inverted little of soap lees in the, usual 
manner* The quantity of sugar put into the botfle was 931 
grains : it was dissolved in about 6^ times its weight of wAter, 
and mixed with 100 grains of yeast, by nuy of ferment^ The 
empty space left in the fermenting bottle and tube together 
measured 1920 grains. The mixture fermented freely, and 
generated a great deal of air, which was forced up in bubbles 
into the inverted bottle, but was absorbed by the soap lees, 
as fast as it rose up. It frothed greatly ; but none of the 
ftoth or liquor ran over. In about 10 days, the fcrmgntatioii 
seemmg almost over, the vessels were separated. , The bottle 
with the fermented liquor was found to weigh 412 ^ins less 
than it did before the fermentation began. The tnr reibain* 
ing unabsorbed in the inverted bottle of soap lees was mea- 
sured, and was found to be exactly e^al to the empty spice 
loft in the bent tube and fermenting bottle. It appears, 

• T 2 
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therefore, that there is not the least air of any kiiftl dis- 
charged from the ^ugor and water by fermentation, but what 
is absorbed by the soap lees, and which' may therefore be 
reasonably supposed to be fixed* air. 

The air discharged from apple-juice, by fermentation, was 
tried exactly in the same mginner. <.The (quantity set to fer- 
ment was TOCiO grains, and was mixed with 100 grains of 
yeast. Some of the same parcel of apple-juice, being evapo- 
rated gently to the consistence of a moderately hard extract, 
was reduced to one seventh of its weight ; so that the quan- 
tity of extract, in the 7060 grains of juice employed, was 
1009 grains. The liquor fermented much faster than the 
sugar and water. The loss of weight during the fermentation 
was SSi- grains. Tlie air remaining u^absorbecl in the in- 
verted bottle of soap lees was lost by accident ; therefore 
there is no reason to think that the* apple-juice, any more 
than the sugar and water, produced any kind of air during 
tile fermentation, except fixed airr< 

A small wax candle burnf 15* in a receiver filled with 
of air from sugar, the rest common air. In a mixture con- 
taining or of air from sugar, the rest common air, the 

candle went out immediately. When the receiver was filled 
with common air only, the same candle burnt 72». 

It appears from theSt* experhnents, that the air produced 
from sugar by fermentation, and in all probability that from 
all the other sweet juices of vegetables, is of the same kind 
as that produced from marble Yiy solution in acids, or at least 
does cjot llift*er more from it than the different parts of that 
air do 'froiTi 'eacli other, and may therefore justly be called 
fixed air. * 

The air produced from gravy broth by putrefaction was 
forced into an inverted bottle of soap lees, in the same way as 
in the former experiment. The quantity of broth used was . 
76if0 grains, and was found, by evaporating some of the same 
to the consistence of a dry extract, to contain 163 grains of 
/ solid matter. The fermenting bottle was immersed in water, 
kept constantly to the heat of about 96^. In about two days 
the feniientation seemed entirely over. The liquor smelt very 
putrid, and was found to have lost ll.J grains of its weight. 
TJie soap lees had acquired a brownish colour from the putrid 
vapours, and a musty smell. The dir forced into the in- 
verted bottle, and not absodied by the soap lees, measiired 
62'SO grains : the air left in the bent tube and fermenting, 
bqttle ^as 1100 grains. Tbe air was fbund to be inflanimq* ' 
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ble ; fbr a small phial being filled with 109 grain measures of 
' it, and 301 of common air, which comes to the same thing Us 
90 grains of pure factitious ^air, and 820 of common air, it 
fook fire on applying a piece of lighted jiaper, and went off 
with a gentle bounce, of much the same degree of loudness as 
when the phial*was filled with |he last-mentioned quantities 
of infiammablc air from zinc, and common air^ * 

On tlie whole, it seems that this sort of inflammable air is 
nearly of the same kind as that produced from metals. It 
should seem, however, either to be not exactly the same, or 
else to be mixed with sonic air heavier than it, and which has 
in some degree the property of, extinguishing flame, like 
fixed air, 

m 

Observations on Animals commonly/ called ^mjjhihious^ By 

JJr. PARsossy.F.ILS* 

• •• 

If we consider the term amphibious we sjiould understand 
that animals, having this* title, should be capable of living as 
well by land or in the air, as bjllvatcr, or of dwelling in either 
constantly at will ; hut it will*be difficult to find any animal 
that can fulfil this definition, as being equally qualified for 
either ; and in classing crcatqres of this kind, authors are 
much divided, and sometimes TiiistakdiTf 

As to the class of the phocccy which consists of a very nu-> 
nierous tribe of different species, he thinks that none of them 
can live chiefly in the waters, but that their chief enjoyment 
of the functions oftife is on shore. These animals are rbally 
quadrupeds; bqt, as their chief food is fish, they ‘are under a 
necessity of going out to sra to hunt their prey, and to great 
distances ftnm shore ; taking care that, however great the 
distance, rocks or small islands are at hand, as resting ‘places 
when they are tired : and they return to the places of their 
u^ual resort, for the ftillowing reasons; viz. It is well known 
tliat the only essential difference (as to the general stnuture 
of ihe heart) between amphibious and mere land animals Or 
such as never go into the water, is that in th^ former the 
o\al hole remains always open. Now in such as arc without 
tin's hole, if they were to be immersed in water for but a little 
tJine, respiration would cease, and the animal tnust die ; be- 
cause a great part of the mass of blood passes from the heart, 
by tlie pulmonary artery, through by\lie|)ul- 

monary veins fetuiUs to the heart ; aorta is carrying 

Ute greatei* part of the mass to the iiHBrlfid extremities, &c. 
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Now the blood passes tYirough the lungs in a dontinua! unin'- 
terrupted stream, while respiration is gentle^ and moderate ; 
but when it is violent, then tlie circulation is" interrupted, for 
inspiration and expiration are now carried to their extent ; and 
in this state the blood cannot pass through the lungs either 
during the total inspiration ar total expiration of tlie air in 
breathing ; tor in the former case the inflation compresses tlic 
returning veins, and in the latter, by the collapsion of the 
lungs, these veins are inteiTupted^also ; so that it is only be- 
tween these two violent actions that the blood can pass : and 
hence it is that the lives of animals are shortened, and their 
health impaired, when the^^^arc subjected to frequent violent 
respiration ; and thus it is that in animals who have once 
breathed, they must continue to respir6 ever gfter ; for life is 
at an end when that ceases. ^ 

Let us now eicamine by what ' power these animals are 
c^ble of remaining longer under water than land animals. 
All these have the oval hole open» between tiie right and left 
auricles of tlie heart, and inSiianv the canalis arteriosus also: 
and while the phoca remains unefer water, which he may con- 
tinue an hour or two more olMbss, his respiration is stopped, 
and the blood, not finding the p1|ssage through the pulmonary 
artery free, rushes through the hole from the right to the left 
auricle, and partly through the arterial emud, being a short 
passage to the aorta, and thence to every part of the body, 
maintaining the circulation : but, on rising to come ashore, 
the blood finds its passage again through the lungs the moment 
he respires. 

Ottqrs, beavers, and some kinds of rats, |b occasionally into 
the water for their prey, but cannot remain very long under 
water. Dr. P. has seen an otter go softly from a .bank mto 
the river, and dive down, and in about two minutes rise, at 1{%^' 
or 15 yards from the place he went in, witJi a middling salmon^ii^ 
in his mouth, which he brought on shore. 

Frogs, how capable soever of remaining in the water, yet 
cannot avoid living on land, for they respire ; and if a frog be 
thrown into a river, he makes to the shore as fast as he can. 
The fiy.ard kind, such as'niay be called water lixards, or laeertss 
aquatidfe, are all obliged to come to land and dejposit their 
eggs, to rest, and sleep ; even the crocodiles, who awell much 
in rivers, sleep and lay their eggs on shore : and, while in the 
ifater, ^^e compelled to rise to tlie surface to breathe ; yt t, 
froift the texture of JU|gBaly coverine, he is capable of te- 
tnaining in the by far ftian any species of the 

phoese, whose skin n omiogous to that of* a horse <nr cow. 
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Till} hippapotamusy who wades into Uie lakes or rivers, is a 
qtiadri^cd, and remains under the water a considerable time; 
yet his chief rc^dence is on land, and he must come on shore 
for respiration* The testudb, or sea-tortoise, though he goes 
out to sea, and is oflen found far from land, yet, being 'a 
respiring animal, cannpt remain long under water. He has, 
indeed, a power of rendering tiimseif specifically heavier or 
lighter than the water, and ^erefore can let himself down to 
a\ oid an enemy or a storm ; yet. he is under a necessity of 
rising irequenUy to breathe, for reasons given before ; and 
his most usual situation, while at sea, Is on the surface of the 
water, feeding on the various substances that float in great 
abundance every wiierc about hfbi : these animals sleep se- 
curely on* the surface, but not under water, and can remain 
longer at sea^than any others of tliis class, except the cro- 
codile, because, as it*is with the latter, his^ covering is not in 
danger of being too much macerated. » 

Let us now examine ii^o the reason why those vermicular 
fish, the eel and serpent kinds, can live a considerable time on 
land, and the vertical and horizontal kinds die almost imme- 
diately when taken out of the water ; and, in this research, 
we sliall come to know whaf analogy tliere is between land 
HJiimuls and those of the* waters. All land aninmls have 
lungs, and can live no longer than while these are inflated by 
the ambient air, and alternately conqlK^ssed for its expulsion ; 
that is, wiiile respiration is duly carried on, by a regular inspir- 
atioi) and expiration of air. In like maixnei> the fish in general 
ltave» instead of lungs, gills, or branchim ; and, as in laud 
animals, the lungs have a large portion of the mass of*blood 
circulating through tbem^which must be stopped If the air 
lias not a free ingress an egress into and from them ; so in 
fish, there is a great share of blood-vessels that pass through 
the branchim, and a great portion of their blood circ'dates 
.through them, which must in like manner be totally stopped, if 
the branchim are not kept perpetually wet with water ; so that, 
m the air is to the lun|^ in land animals, a constant assistant 
to the circulation, so is the water to the branchue of those of 
the rivers and seas ; for wben t]iese*are out, of the water^ the 
branohltt veiy soon grow crjsp and dry, the bldbd-v^sseis are 
shrunk, and the blood is obstructed in its passage ; so, when 
the former are immersed in water, or otherwise prevented 
having respiration, thd circulation ceases, and the atdnu^ dies* 
Again, as land animaU wquld he destroyed by too ^uch 
macin*ation in water, so fishes woi^, on we other hanj^ be ' 
ruined by too much. cxMccaUon ; the latter bobgj fhmi mHr . 



I'lG PAASOMS ON THE WIND-PIPES OF BlRO|p 

gerivTul structure and constitution, made fit to bear, and live 
in the water ; tlie former, by their constitution and forms, to 
breathe, and dw^ll in the air. 

Dr. P. mentions something fnat relates to a family .among 
the fish kinds, which is of a middle nature between the phoese 
and the real hshes of the sca^ in one^ peculiar respect. This 
is the class ‘of the phocente, or porpoises, of which there are 
.several species ; and these have lungs, and therefore arc forced 
to come up to the surface to breathe at very short intervals; 
out, when brought on shore, have no progressive loco-motion. 
So tliat, having lungs, they resemble the phocae, and, in every 
other respect, the real fishes of the sea. 


An Account of some peculiar Advantages in the Structure of 
the Wind^Pipes of several Birds. By Br, Parsons^ F.R. S. 

Dr. P. having in the fo/mer discourse given an account of 
some particular phenomena in amphibious ankiials, which ren- 
dered them more^happ^ and perteet in their animal economy 
towards their preservation, he now lays before the Royal So- 
ciety certain advantages in some birds, tow ards assisting them 
in the acquisition of their food,^ which they seek for in the 
water ; and some of these swim on the water and dive down 
occasionally ; others only wadp into tht water, in shallow 
places, as far as their long legs w'ill carry them, without 
touching the water with their feather'>, in search of their 
nourishment. 

In the general run of birds, the aspera arteria is nearly 
straight ; that is, having no plieatibns, but descending directly 
from till? epiglottis into the cavit^f the body, to lie on the 
sternum, and terminating in th^ungs; whereas, in these 
birds, which are the subjects of this discourse, they have cer- 
tain turnings within the sternum or breast- bone, and run back 
again to double up into the titorax ; which elongates them to 
double the length of tliosc in other birds of equal, nay of 
greater magnitude, than the birds that have them. 

Tn the wild swan, the wind-*plpe runs down from its upper ex* 
tremlty unde^ the epiglottis, m company with tlie cesophngus, 
tiU itcotfoiS within about four or five inches of the last vertebra 
of the neck^ here the pipe quits the oesophagus, which keeps 
its course to the intestines, and makes a convex curve forward 
between the ossa jugalia, in a circular Weep, till it enters into 
a fiolp fonned through a strong membrane in the centre be- 
tween tlfe inseitionsof the ossa jugalia into the sternum un- 
der the bre.iHt; and in that circular sweep is covered closely 
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.by tl!e skin, so that, in that place, a very sliglit blow would 
destroy the This hole is the begiiinnig of a theca or 

cavity in the keel of the stejnuni, in which the pipe passes on 
to the end, and then returns back, forming a loop which is 
circular; and, passing out by another hole through the same 
strong membrane, makes another circular 8we^> within, and 
parallel to the exterior one, and then rises in that round 
direction, till it enters the cavity of the thorax, and is divided 
into two branchiae, which terminate in tlie lungs. 

The crane is the next that Dr. P. mentions, which has such 
a turning of the asperia arteria in the keel of the sternum ; 
but the volution of this biid is^ound within the bone, and 
may be compared to tlidt of a Frcnc h-hom ; whereas that oi 
the wild swan i-* straight within I he bone, and may be com- 
pared to a trumpet ; ^et entrance of this into the sternum, 
and its exit, and its pas*?age into the cavity 6f the thorax, are 
similar to those of the swan, h ia somewhat surprising 
that not one 8f the ttibus uhich are similar to the crane, 
such as the herons, storks bittli ns, luis any such stnic- 
fare of die asperia artdna , atul jet they all feed upon fish or 
water-insccS. 


Tico Lf tiers f/om tlte lion. iMiLTO^r^ containing an 

Account iff the Et of Mount remvttis, J/aied 

N(fples^ June 10 . ami Pf tK 3 175 ’^ 


On Good Friday, March 2h., at seven o clock at niglit, die 
lava began to boil ovei: the'*^ mouth of the \ olc.mo, at first in 
one stream ; and soon dividing itself into nwo, it took 
its course toward*? PortmlW It was precedtd by a violent ex- 
plosion, which caused a partial eartlujuake in the neighbour- 
hood of the mountain, and a shov er of red-hot stones and 


cinders were thrown up to a considerable height, llie lava 
ran near a mile in an hour s time, when die two branches 
joined in a hollow on the side of the mountain, without prov 
ceeding farther. Sir W. approached the inoudi of the vol- 
cano, as near as he could with prudence : the Java had the 
appearance of a river of red-hot and liquid metal, liich as is 
seen in die glass-houses, on which were large floating cinders 
half-lighted, and rolling tjm over another with great pro^ , 
cipitanon down the mountain, tbrming a in|Mt 

bratitiful and Uncommon oySeade \ the colour of the was 
much paler and more bright the first nkHt than the subsequent 
wly^n It be came of a deep red, probably owing to its 
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having been more impregnated ■ with sulphur at firs£ than 
aflerwurds. The 29th, the mountain was vei:y quiet, and tlie 
lava did not continue. Tlic 3(Jth, it began to flow again in 
the same direction, while the mouth of the volcano threw up 
every minute a girandole of red-hqt ^tones, to an immense 
height. The 31st, he passed the nighjt on the mountain: the 
lava was nof so considerable as the first night, but the red- 
hot stones were perfectly transparent, some of which, of a 
ton weiglit, mounted at least 200 feet perpendicular, and fell 
in, or neoT) the mouth of a little mountain, that was now 
formed bv the quantity of ashes and stones, within tlie great 
mouth of the volcano, and which made the approach much 
safer than it had been for some days before, when the mouth 
was near half a mile in circumference, and the stones took 
every direction. ^ 

It is impossible to describe the beautiful appearance of 
these giramloles of red-Iidt stones, far surpassing the most 
astonishing artificial fire-work. Oirthe 10th of April, at night, 
the lava disappeared on the'^ side of the mountain towards 
Naples, and broke out with much mofe violence on tlie side 
next the Torre delf Annunciata. It burst out of the 'side of 
the mountain, within about half a mile of the mouth of tlie 
volcano, like a torrent, attended with violent explosions, which 
threw up inflamed matter to a considerable height, the ad- 
jacent ground quivering like tl>c timbers of a water-mill. Not- 
withstanding the consistency of the lava, it ran with amassing 
velocity ; the first mile with a rapidity equal to that of the 
river Severn, at the passage near Bristol. The stream at its 
source was about 10 feet wide, but soqn extended itself, and 
divided iiito^three branches, so tlM^^ese rivers of fire com- 
municating their heat to the cimMPof former lavas, between 
one branch and the other, had the appearance at night of a 
continued sheet of Are four mile^ in length, and in some parts 
near two in breadth. The glorious appearance of this un- 
common scene is such as passes all description. 

The lava, after having run pure for about 100 yards, began 
to collect cinders, stones, drc. and a scum was thus formed on 
its surface, w|}ich in the day-time had the appearance of the 
river Th^es, after a hard frost and great fall of snow, when 
beginning to thaw, carrying dowti vast masses of snow and 
ice. in two places the liquid lavds totally disappeared, and ran 
in a subterraneous passage foa' sotoe paces, then came out 
againf pure, having left the scum behind. In this manner it 
^advanced to the cultivated parts of the mountain, destroying 
the< cottages in its way. Tlie lava, at the farthest 
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mity from its source, did not ^>pear liquid^ but like a heap of 
red-hdt coals forming a wall, in some places 10 or V2 feet 
high, which rofiing from the top soon formed another wall, 
and so on, advancing slowly* not more than about SO feet in 
an hour. 

The mouth of the volcano Jlias not thrown up any large 
stones sii>ce the second eruption of Java, on the lOth of April, 
but has thrown up quantities of small ashes and puinicc stones, 
that have greatly damaged the neighbouring vineyards. In 
Jiis last visit to Mount Vesuvius the tid of June, he still found 
I hat the lava continued, but the rivers were become rivulets, ~ 
and had lost much of their rapidity. 

Mount Etna in Sicily broke out on the 27th of April, and 
made a lava in two bf^unchcs, at least six miles in length, and 
a mile in breadth, and that of Vesuvius resembled it in every 
respect, except that*Mount Etna,, at the qylace whence Uic 
lava flowed (which was 12 miles frAiii tlie mouth of the vol- 
Ciino), threw up a fountaiu,of liquid inflamed matter to a con 
siderable height ; which, he was told, Mount^Vesuvius has done 
in foi iner eruptions. • 


VortiwHon of Islands, By Alex. Dalhymple, Esq, 

Tufrr. is not apart of natural ^history more curious, or 
perlmps to a navigator niorc**userul,*tnan an enquiry into the 
formation of islands. The origin of islands in general Is not 
the point to be discussed; but of low, flat islands in the 
wide ocean : such as are most of tliosc hitliertu discovered 
in the vast South Sea. These islands are generally long and 
naribw, tliey are formed ^y a narrow bar of land, incTosiiig 
the liea within it; genRilIy, perhaps always, with some 
channel of ingress at least to the tide, commonly with an 
opening capable of receiving a canoe, and frequently ^iiicient 
to admit even larger vessels. 

The origin of these islands will explain their nature. What 
led Mr. D. first to this deduction, was an observation of 
AIkIuI Roobin, a Sooloo pilot, that all tlie islands, lying off 
the N.£. coast of Borneo, had sRoals to thp eastward of 
(hem. These islands being covered to the westward by 
Borneo, the winds from that quarter do not attack tlieiu W’itu 
V iolence. 

The N.E. winds, tumblim in the billows from a wide 
ocean, heap up the coral wiui which those seas are |liired. 
This, obvious after storms, is perhaps at all other times im- 
perceptibly eflecttMl. Coral banks become dry^ Tbeso 
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l)anks are found of all depths, at all distances from hhore^ 
entirely unconnected with the land, and detf^licd from each 
other : though it often happens that they are divided by aj 
narrow gut, without bottom. Coral banl^ also |p:ow, by a" 
quick progression, towards the sutt&c^g, but the winds, heap* 
ing up the coral from deeper wateiH'^ciiiefiy accelerate tlie 
formation of these into shoals and islands. Tliey become 
gradually shallower, and when once the sea meets with re* 
sistance, tlie coral is quickly tlirown up by tiie force of the 
waves breaking against the bank ; and hence it is that, in the 
open sea, there is scarcely an instance of a coral bank haviixg 
80 little water that a largQ ship cannot pass over, but it is 
also so shallow that a boat would ground on it. Mr. D. has 
seen these coral banks in all the stages ; some in deep water, 
otliers with a few rocks appearing, above the surface, some 
just formed intb islands, without the least appearance of 
vi^etation, and others; from such as have a ftw weeds on the 
highest part to those which are 'Covered with large limber, 
with a bottonilessAsea at a piUol-shot distance. 

The loose coral, rolled inward by the billoHs in large 
pieces, will ground, and the reflux being unable to cairy them 
away, they become a bar to coagulate the sand, always found 
intermixed with coral ; which sand, being easiest raised, will 
be lodged at top. \Vlic,n the sand bank is raised by violent 
storms, beyond the reach of common waves, it becomes a 
resting place to vagrant birds, whom the search of ])rey draws 
thitlier. The dung, feathers, &c. increase the soil, and pre* 
pare it for the reception of accidental roots, branches, and 
seed, cast up by the weaves, or brought thiiiier by birds* 
Thus islands are funned: the l^es and rotten branches, 
intermixing with the sand, form m time a light black ibouid, 
of whicli in general these islands consist, more sandy as less 
woody ; and when full of large trees, with a greater {>roportloxi ' 
of mould. Cocoa nuts, continuing long in the sea without 
losing their vegetative powers, are commonly to he found in 
such islands ; particularly as they are adapted to ail soils^ ^ 
whether sandy, rich, or rocky. » 5 ^* 

The viplenf:e of the waves, within the tropics, must go- * 
nerally lib directed to two points, according to the monsoons.^ 
Hence ilhe islands* formed from coral banks must be long^' 
and narrow, and lie nearly sn a mer(dio}iid direction. For * 
even supposing the banks to be round, as they seldom arr ' 
wiieif large, the sea, meetini^ most resktance in the middle^ 
most heave up the matter in Reuter quantities there tlian < < 
towards the extremities; and, by the same'rulc« tlie eiidsv* 
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w ni jt^iierally be open, or at least lowest They will 
coinnifihly liave soundingn there, as the remains of the batiks,^ 
not accumulateoi, will be under water. Where the coral 
banka are not exposed to tne common monsoon, they wilt 
alter their direction ; f^id be either round, or extend in the 
parallel, or be of irregular fonms, according to accidental 
circumstances. * 

The interior parts of these islands, being sea, sometimes 
form harbours capable of‘ receiving vessels of some burden, 
and he believes always abound greatly with fish ; and such 
ab he has &een, with turtle-grass and other sea-planis, parti- 
cularly one species, called by tli^ Sooloos gammye, which 
glows in Utile globules/ and is somewhat pungent as well as 
acid to the taste. It *necd not be r'^jieuted, that the ends of 
those islands only are^the^place# to expect soundings ; and 
they commonly have a shallow spit, running* out from each 
point. Abdul Koobins observatioif pefints out another cir- 
cumstance, wliiAi may be*»useful to navigators; by consi- 
deration of the vv inds to which afiy islands are most exposed, ' 
to form a prolmble conjtVture which side ha'« deepest water; 
and from a view %hich side l^as the shoals, an idea may be 
formed which winds rage wi^t most \ iolence. 

On the Eruption of Mount 1767. By the Hon, 

IV/iUAM HoifLTow JS{U<d Xuptesy Dm 29. 1767* 

Tub late violent eiuption began (X»tobcr 19. 1767, and is 
reckoned to bo the 27th since that which* in the time of 
Titus, destroyed Herculancnim and Pompeii. The eruption * 
of 1766 continued in some degree till the 1 0th of December, 
about nine montlis in all, yet in tliat space df time the' 
mountain did not cast up a third part so much as the quantity 
of lava which it disgorgM in only seven days, the term of 
this last eruption. * * 

The lava continued to run over the ancient crater in small , 
streama, sometimes on one side, and sometime^ on another, 
till the 18th of October, when there was not the least lava to 
be seen, owing, probably, to its being^employed in forcing its 
way towards the place where it burst out tne following dajjr. 
Sir W. was surprised on the I9th followii^, at s8ven ^ 
the morning, to perceive every symptom or the eruption' 
being just at hand. Ffom the top of tlie little mountain 
issued a thick black smoke, So thick that it seemedjbb hgvp'* 
dUttculty in forcing its way out; clOud alter cloud mouAted ^ 
•with a hasty spiral motion, and every minute a Vol!ey| of 
grcatstoncfl^were shot up to an immense height in the midst ^ 
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of these clouds ; by degrees, the smoke took the exact shape 
of a huge pine-tree, such as Pliny tiie younger described in 
his letter to Tacitus, where he gives an account of the fatal 
eruption in which his uncle peri^iied. This column of black 
smoke, alter having mounted an extraordinary height, bent 
>vith the wind towai'ds Ca|v*ca, uiid actually reached over 
that island, Vhich is not less than 28 miles from Vesuvius. 

Before eight in the morning, the mountain had opened a 
mouth, without noise, about KX) yards lower than the ancient 
crater, on the side towards the Monte di Soinnia : as soon as 
it laid vent, tlie smoke no longer came out with that violence 
from the top. On a siui^lcn; about noon. Sir W. heard a 
violent noise within the mountain, which split ; and, with 
much “noise, from this new mouth a ‘fountain of licjuid lire 
shot up many feet high, anid then like a torrent roiled on 
directly towards •him. The eartli shook, at the same time 
that a volley of puinice' stones fell thick upon him ; in an 
ijtstant, clouds ol* black smoke aiul ashes caused almost a total 
darkness; the explosions frfmi the top ol* the mountain were 
mucii louder than any thunder he ever heard, and the smell 
of the sulphur was very otfeiisn e. About^wo In the ufter- 
luxm another strtam of lava l^orced its way out of the same 
place as the lava came last year,* so ill it tlie conHap,ration was 
soon as great on one ^.de of the mountuin as on the other* 
The noise «1nd srneil of siilpflur increasing. Sir VV. removed 
from his villa to Naples; and he thought proper, as he passed 
by Porlici, to inform the coui% of what ]ie had seen ; and 
hun^bJy oll'ered it as his 02 >iiiioii, that his Sicilian Majesty 
sliould leave the neighbourhood of the threatening mountuin. 
However, tlie court did not leave Portici till about 12 o’clock. 
Sir W. observed, in bis w^ay to Naples, which was in less than 
two hours after he had left the mountain, that the lava hlid 
actuafly covered three miles of the very road through which 
he had retreated. It is astonishing that it should have run 
so fast ; os he afterwards saw that the river of lava, in the 
Arrio di Cavallo, was (jO anti 70 feet deep, and in some places 
near two miles broad. ' When his Sicilian Majesty tpiitted 
Portici, thCa^noise was greatly increased, and the confusion of 
the air^from the explosions was so violent, that, in the King’s 
palace, uotirs and windows were forced open, and even one 
door thei^, which was locked, was burst open. At Naples, 
the saipl^ight, many windows and tfoors Hew open. Besides 
tlid explosions, which were very frequent, there was a con- 
tinued subterraneous and violent rumbling noise, which lasted, 
this night, about five hours. . Sir W. imagined that this extra- 
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orclinafy noise might be owing to the lava in the bowels of 
‘ihe mountain haying met with a deposition of rain-water^ and 
tliat the conflict between the jire and tlje water may, in some 
measure, account for so extraordinary a crac kling and Inssing 
noise. In the great eruption of Mount Vesuvius in 1663, it 
is well attested, that several towns, among which^Portici and 
Torre del (Ireco, were destroyed by a torrent of boiling water 
having burst out of the mountain with the lava, by wliich 
thousands of lives w'cre lost. About four years agO; Mount 
ICtna, in Sicily, threw up hot w'ater also, during an eruption. 

'i'uesday the ‘20th, it was inipossible to judge of the 
tiituation of N’^esuvius, on accoui^ of the smoke and ashes 
V. iiich covered it entirely, and spivacf over Naples also, the 
.Min appearing as througli a thick London fog, or a sfnoked 
: small ashes fell ^11 t^is clay at Naples. The lava< on • 
liotli sidc*s of the moinitain ran violently ; but there was little 
ar no noise till about nine o’clock at ifight, when the same 
{:r;commou rumffling begatip again, accompanied with ex- 
plosions as bc'fore, which lasted iil:>out four Imurs ; it seemed 
as if the mountain would Split in pieces ; and indeed it opened 
n’lis night by a large' orifice. iVednesday the S^lst was more 
‘{uiet tlian the preceding da}i,s, though the lavas ran briskly. 
Tortic:! was once in some danger, had not the lava taken a 
different course, when it was Qfily a and a lialf from it : 
towards night the lava slackened. 

'i'liursday 22d, about ten in the morning tlm same thunder- 
ing noise began again, but with more violence than the 
f ireceding days. The ashes, or rather small cinders, shomtred 
clown so last, that the people in the streets were obliged to 
use umbrellas, or flap their huts, these ashes being very 
oH'ensivc to the eyes, 1’Jie tops of the houses, and the 
balconies, were covered above an inch thick witli ^these 
c'iuders. Ships at sea, *10 leagues from Naples, were also 
covered with them, to the great astonishment of the sailors. 

I Viday "23d, the lavas still ran, and the mountain continued 
to throw up quantities of stones from its crater ; there was no 
noise heard at Naples this day, and bu) little ashes fell there. 

Saturday 24’th, the lava ceased running : the extent^of the 
/ava, from the spot where it broke out to its extremityVhere 
it surrounded tJie chapel of 8aint Vito, is above six milesv 
In the Atrio di Cavallo, ayd in a deep valley, that lies between- 
Vesuvia.s and the hermitage, the lava is in some places neais* 
hvo miles broad, and in most places irom^ to 7(>feet d^p« 
The lava ran down a hollow way, .called Fossa Grande, made’' 
by the cnrrgjits of rain-water; it is not less than feet . 
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deep, and 100 broad; yet the lava in one place Ims^fined H 
(ip. On this day Vcsiuvius continued to throw up stones as 
on the preceding days; during^ the whole of this eniption it 
had didered in this circunitttaiice from the eruption of 1776, 
when no atones were thro\«u oat of tiie crater from the 
moment t4g lava ran frc'cly. 

ObtserveUions on the Jiones found 'near the Rirer Ohio^ in 
America. By Wiu.i im Hisruu M.D. F B.S^ 

Na ruRA lists, even those of our own times, have entertained 
very different opinions concerning fossil ivory, and the large 
teeth and bones, which lur»c been dug up in great numbers in 
various parts of the world. At first, some thought them 
animal snb^.tances, and others inincraf. When only a certain 
number of observations had bee\\ collected, these substances 
were determined to bo mineral ; but, the subject ha\ ing been 
more carefully examined, they were found certainly to be 
parts of animals. 

We Jiad information from Muscovy, that the inhabitants of 
Siberia believed them to be tlie bones of the mamniotli, an 
animal of which they told and believed strange stories. But 
modern philosopheis Jiave heJ<*. the mammoth to be as fabu- 
lous as the cent lur. Of late years the same sort of tusks and 
teeth, with some otlv i; lai^e bones, have been found in con- 
siderable numbers, near the banks of the Ohio, in North 
America. , 

'From the 6rst time that Dr, II. learnrd this part of natural 
knowledge, it appeared to him to be very curious and inter- 
esting; inasmuch as it seemed to concur with many other 
phcnoincha, in proving that in former times some astonishing 
change must have happened to this terraqueous globe ; that 
the bigbest mountains, in most countries now known, must 
have lain for many ages in the bottom of the sea ; and tliat 
this eartli must have been so changed with respect toclinuites, 
that countries which are now intensely cold must have 
fiirmerly inhabited by animals wliich are now confined 
warm climates. „ ' 

Some tine in the last spring, having been informed that a 
consi<&>fi([|^le quantity of elephants* teeth liad lieen brought to 
the Tower, from America, Dr. II. went to the Tower, and 
examined the whole collection wl]ich had been sent over 
.6*oin the Ohio : he saw that the grinders were all of the same 
kiibd* He examined two elephants* jaws in his brother s col- 
lection ; he exafflfned tlie tUsks and gi'inders of the Uueea*s 
two elephants ; and he examined a ^eat number of Afrlcmi 
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elepliants’ teetli at a warehouse. From all these observations* 
Drill* was cunvincecl that the grinder-tooth* brought from 
the Ohio, was nol that of an elephant, but of some carnivorous 
animal, larger than an ordinat’y elephant ; and he could not 
doubt that the tusk belonged to the same animal. The only 
difference that he coul<j observe between it and a real ele* 
phant's tusk was, that it was more twisted, or had more of the 
spiral curve, than any of the elephants’ teetli which he had 
seen. 

Dr. H. afterwards examined, also, several more of the tusks 
and finders that had been sent from the Ohio to Dr. Franklin 
and to Lord Shelburne ; and, on t^c whole, he was now fully 
convinced, tliat the supposed American elepliant was an 
animal of another specifis, a pseudo-elephant, or animal incog- 
nitum, which naturalists ^werc unacquainted with. He 
imagined, further, that* this animal incognitufn wquld prove 
to be the supposed elephant of Siberia, and other parts of 
Europe ; and tluft the real elephant would be found to have 
been in all ages a native of Asia cthd Africa only. 

Of several Phemymna observed dunng the Ingress of Venue 
into the Solar llisky in 1 769* /Ae Rev. W. II ir s r, P. R. S* 

The telescope Mr. II. used was a reflector two feet in 
length, and modified 55 tin\es E;[f 4 ^ecting the planet to 
enter the solar disk at or near the zenith, he kept his eye con- 
stantly fixed at that part of the sun a considerable time 
before the beginning of the transit. The *first intimation 
which he had of the near approach of the planet, was by ,the 
sudden appeanuice of a violent coruscation, ebullition, or 
agitation of the upper edge of the sun. Mr. IF. had not 
made this observation above 6ve or six seconds, when he 
plainly saw a black notch breaking in upon the sun’s ^limb, 
and which seemed a portion of a much less sphere than that 
of Venus. 

The same phenomenon of a protuberance, 
whidt Mr. H. observed at Madras, in 1761, atj 
both internal contacts, he observed again at this 
last transit : at botli times, the protuberance of 
the upper edge of Venus diminished nearly to a 
point ibefi>re the thread of light between the con- 
cave edge of the suu an{| the convex edge was 
perfected, when the protuberance instantaneously broke oik 
from the upper edge of the sun, but Venus^d Tuot assume^ta 
circular form till it had descended into tlie^owr disk, at least 
to the distaiiqe, h> estimation, from tlie upper edge of the sun. 
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Ill the transit of this present year, he did not taki^ notice^ of 
tile same phenomenon as he did of the transit of Venus, in 
India, in - the year 1761 : but he here again insists on it, tiiat 
such penumbra or dusky shade he then actually saw ; but he 
did not recollect that he then saw the ledst undulation, ebul- 
lition, or coruscation, as happened in tlie transit of this 
present year. Yet both phenomena were conducive to the 
same purpose, and served to give him notice of the near ap- 
proach of the planet Venus, to the solar disk, the event, in 
both instances, justifying the presage ; and both appearances 
rnighi he the consequences of the same cause ; which cause 
might be nothing less thaq the atmosphere of Venus. 


A Journey to Mount Etna» Bu the Hon* William 
, Hamiltos* * 

After having e^aiirlned, with much attention, the oper- 
ations of Moio'/t V suvius, during five years, and after having 
carefully remarked tnc nature of the soil for 1.5 miles round 
Naples, Sir W. was well convinced tliat the whole of it has 
been iornicd by volcuiiic eruptions. 

On the 24 th of June, 1760. Sir W. and two oompatiions left 
Catania, a town situated at tlieVoot of Mount Etna, and passed 
through the inferior^ district^ of the mountain, called by its 
inhaliitants La liegione Tieiuontese. It is well watered, ex- 
ceedingly fertile, and abounding with vines, and other fruit- 
trees, where the lava, or, as it i» called there, the Sciara, has 
hud (trae to soilen and gather soil sufficient for vegetation, 
which hc^waa convinced from many observations, unless 
assisted by ar£, does not come to pass for many ages, perliqis 
a tliousand years or more. 

Aficr about four hours of gradual ascent they arrived at a 
little convent of Benedictine monks, called St. Nicolo delf 
Arena, about IS miles from Catania, and within a mile of the 
volcano, whence issued the last very great eruption, in Jfw 
year 1669. The lava that ran from it, and on which 
are as yet no signs of vegetation, is 14 miles in length, audio ^ 
many part^ six in breadth. There has been no such eruption * 
since,* thoi;^b there are signs of many, more terribiOi that have 
preceded it. , 

If tlie dates of these explosions could be ascertaini^d, it 
. would be very curious, and mark Uie progress of Jtime wltti 
rdspect to the JPtum of vegetation, as the mountains .raised 
' by them are hUMifierent states ; those which seem to be the ^ 
' most piodcrn are covered witlMishes only ; others, of au otijer 
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date^ i^ith small pfamts and herbs j%id the most ancient, witlt 
the Targe$t timbpr*trees he ever boh ; but he believes the 
latter are so very ancient, as^to be far out of the reach of 
history. On every side are mountains, or fragments of moun* 
tains, that have been thrown up by various ancient expiosiona : 
some are near as high a^MountaVesuvius, one, in particular, is 
little less than one mile in perpendicular height, and five in 
circumference at its basis. They are all more or less covered, 
even within their craters, as well as the rich valleys between 
them, widi the largest o^ chesnut, and fir trees, he ever saw 
any where ; and, indeed* it is hence, chiefly, that his Sicilian 
Majesty's dock-yards are supplied^with timber. As this part 
of Etna was famous for its timber in the time of the tyrants 
of Syracuse, and as it itsquires the great length of time auready 
mentioned, before th<^ ina|;tcr is fit for vegetation, wc may 
conceive the great age of this volcano. • ' 

At one o’clock in the morning of tins 26th, they pursued 
their journey t^rards the* great crater. Tliey passed over 
valleys of snow that never melts,* except there is an eruption 
of lava from the up^ier Crater, which sciurccly ever happens: 
the great eruptions are usually from the middle region, the 
inflamed matter finding, projjably, its passage tlirough some 
weak part, long before it can rise to the excessive height of the 
upper region, the great mouth^n th^i^fnimit only serving as 
a common chimney to the volcano. This mountain is situated 
in a gently inclining plain, of about nine miles in circumfer** 
ence ; it is about a quarter of a mile perpendicular in height, 
and very steep. — The steep ascent, tne keenness of the, air, 
the vapours of die sulphur, and the violence of the wind, 
which obliged them several times to throw themselves flat on 
their faces to avoid being overturned by it, made this latter 
part of the expedition rather inconvenient and disagroeuble. 

Soon after they had seated themselves on the highest point 
of Etna, die sun arose, and displayed a scene that indeed passes 
aV description. They took in at one view a citcle of about 
9w English miles. 1 ney counted from hence 44 Unfaf taoun** 
tains, (Hide in comparison of their mother Etna, though they 
would appear great any where else,) in the midc]^ region on 
tho Catania side, and many others on the odier sidi^ of the 
mountain, all of a conical form, and each having its emter ; 
many with timber-trees^flourishing both within and without 
their crater*. The" points "of those moontainsit {bat bp 
imagined to be the nfiist ancient, are blant^ and tto oitiers 
of course more extensive and less deepAhan those pt the 
mountains formed by explosions of a later datOi atyl which 
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preserve tjieir p 3 rrami(lal ftJrnn entire. Some have beeit so Tar 
inouUlcred down by time as to have no other appearance of a 
crater than a sort of dimple or hollow on their rounded tops, 
otliers with only a half or a third part ot' their cone standing ; 
the parts that are wanting having mouldered down, or perhaps 
been detached from them by eartlvjuakos, which are here 
very frequent. All, however, have been evidently raised by 
explosion; and he believes, on examination, many of the 
whimsical shapes of mountains in other parts of the world 
would prove to have been occasioned by the same natural 
operations. 

They looked into the great crater, which is about two miles 
and a halt* in circumference : they did not think it safe to go 
round and measure it, as some parts seemed to be very tender 
ground. The inside of the crater, which is incrusted with 
salts and sulphurs like thtit of Vesuvius, is in the form of an 
inverted hollow cone, and its depth* nearly answers to the 
height of the little mountain that crowns tfte great volcano. 
The smoke, issuing abundantly from the sides and bottom, 
prevented their seeing quite down'; but the wind clearing 
away the smoke from time to time, they saw this inverted 
cone contracted almost to a point. 

As tile lavas of Etna are very commonly 15 and 20 miles 
in length, six or seven in breadth, and 50 feet or more in 
dcfith, we may judge of the prodigious quantities of matter 
emitted iii a great eruption of this mountain, and of the vast 
cavities there idust necessarily be within its bowels. 

ye found, with respect to the matter erupted, nothing on 
Mount Etna that Vesuvius does not produce ; and there cer- 
tainly is much greater variety in the erupted matter and 
lavas of the latter than of the ftirmer; both abound with 
pyrites and crystallisations, or ratlier vitrifications. I'he si^a- 
sliore'at the foot of Etna, indeed, abounds with amber, of which 
there is none found at tlie foot of Vesuvius. 


Account of a very remarkable young Musician- JRy the Hon^ 
D4INES JBARniNGTONy ^ ^ - 

J. O. W. T< Mozart, was bom at Saltzbourg, in Bavaria, on 
the \^fh of Jan. 1756. Mr B. wus infomied, b^ a most able 
musiefon and composer, that he frequently saw him at Vienna, 
wlien |ie was little more than four years old, this time , 
'he>iiQt only was capable of executing lessons on \m favourite 
instrument, the harpsichord, but composed some in an easy 
style qiid taste, which were much apjiroved of. His extra* 
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ordirary musical talents soon reached the ears of the Empres»- 
douager^'iviio used to place him on her knees while he playttd 
on the harpsichord. 

He came o\er to Englandf in 1764> where he continued 
more than a year; and during this time Mr. B. witnessed 
his extraordinary abili^es as ,a musician* botli at some 
public concerts, and by having been alone with him for a con- 
siderable time at his father’s house, lie carried to him a 
inanusciipt duet, which \vas composed by an English gentle- 
man to some favourite words of Metastasio. The whole 
score wafN in five parts, viz. accompaniments for a first and 
second v oHn, the two vocal paints, and a base. Mr. B.’s 
intention, n carrying with him this manuscript-composition, 
was to hi e an irrefHgable proof of his abilities, as a player 
at sight, ‘ being ab ofutel^ impossible that he could have 
ever seen lie mu c before. I'he score was ’no sooner put 
upon his A vk tlm V* began to play * 1110 * symphony in a roost 
masterly m nnerf av Veil ai> in the time and stjle which cor- 
responded \ 'ith the ntention of^ the conipaser. ’I'he sym- 
phony ended, he took the upper part, leaving the under one 
to hib father. His voice in the tone of it was thin and infan- 
tine, but nothing could evceeifthe masterly manner in which 
he sung. His father, who t^ok the under part in this duet, 
was once or twice out, though, the pp^ages were not more 
difficult Uian those in the upp^ one ; on which occasion tlie 
son looked buck with some anger, pointing out to him his 
mistakes, and setting him right. He not onfy, however, did 
complete justice to the duet, by singing his own part in, the 
truest taste, and with the greatest precision ; he also threw 
in the accompaniments of the two violins, wherevei^ they were 
most necessary, and produced the best efiects* It is well 
known that none but the most capital musicians are capable 
of accompanying in this superior style. 

Ha|>pening to know that little Mozart W'os much taken 
notice of by Manzoli, the famous singer, who came over to 
England in 1 764, Mr. B. said to the boy, tliat he should be 
glad to hear an extempore love-song, such as his friend 
Manzoli might choose in an opera. ^The boy qp this, who 
continued to sit at his harpsichord, looked back with* much 
ifchness, and immediately began five or six lines of a jargon 
recitative proper to introduce a love-song. He then played 
a symphony which raighf correspond with an air compgsed to. 
the single word Affetto* It had a first and second par^ 
together with the symphonies, was of the length that <^iu- 
songs generally are. , 
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Finding that he vras in humour, and as it were inspired, 
Mr. li. then desired him to compose a song of rag^ such as 
inigiii be proper for tlie opera-stage. The boy again looked 
back with much archness, and**began five or six lines of a 
jargon recitative proper to precede a song of anger. This 
lasted also about the same time with the song of love ; and in 
the middle of it, he had worked himself up to such a pitch, 
that he beat his harpsichord like a person possessed, rising 
sometimes in his chair. The word he pitched on for this 
second extemporary composition was Perfido. 

After this he played a oifficult lesson, which he had finished 
a day or two before : his execution was amazing, considering 
tliBt his little fingers could scarcely read) a filtli on the harp- 
sichord. His astonishing readiness, however, did not ari<;c 
merely from great practice ; he had a thorough knowledge of 
the fundamental print ipl^s of composition, as, on producing a 
treble, he immemate'y vrrote a base under it, which, when 
tried, had a very good effect. ) 

Mr, B. made frequent ei.quiries with regard to this very 
extraordinary genius after he left England, and was told, in 
1769, that he was then at Saltzbourg, where he had composed 
several oratorios, which were much admired, lie was also 
informed, that the Prince of SMltzbourg, not crediting that 
such masterly compositions were really those of a child, shut 
liim up for a week, duriiig which he was not permitted to see 
any one, and was lefl.oniy with music-paper, and the words 
of an onitorio. ^During this short time he composed a very 
cap^tai oratorio, which was most highly approved, on being 
performed. 

Having cteted these proofs of Mozart's genius, when of 
almost an infantine age, it may not be improper, perhaps, to 
compare them with what has been well attested, with r^^ard 
to other instances of the sanle sort. Among Cliese, John 
Barratier has been roost particularly distinguished, who is said 
to have understood Latin when he was but four years old, 
Hebrew when Mxy and three other languages at tlie age of 
nine. This same prodigy of pbilologicd learning also trans- ^ 
lated the ^vels of Kabbi Benjamin when 11 years old, 
accompanying his version with notes and dissertations. Befbro 
his death, which happened under the ^ of Barratia’ 
seems to have ^tonished Germany with his amazing extent of 
learning. 

'^The Rev. Mr. Maiiwaring, in his Memoirs of Handel, has 
given . us a still more apposite instance, and in the same 
science. This great musician began to play on the clavichord 
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when li« was but seven ^ears ef age, And is said ta have eont* 
pesed |onie church^services when he was only nine years old, 
as also tlie opera 6f Almeria, when he did not exeeed H. 



This sea-journai is now very uninteresting. The party 
sailed ihrom the river, May 31. 1768 ; and July 28« arrived at 
the island of llesolution, which forms the north shore at the 
entrance of Hudson's traits, where the variation of the 
needle was found 39° 1*8' west. 

On the 8th of Aug. tlrey airived at, the factory in Churchill 
River, their desired station. The soil consists entirely of high 
bare rocks, or losse graveii^* among the latter, there shoots 
up, iu the lower places, many dwarf-willows^ and birch ; in 
the higher ones some small gooseberry-bushes ; but these do 
not grow upright as in England, but creep along the gravel 
like the bramble-biier. They saw, besides 'these, some straw-* 
berries, many cranberries, anef' a few bilberries ; but none of 
these were yet ripe, except a fe^ of the^last. They also saw 
some few plants creeping among the ’nioss ; but none that 
they knew, except the dandelion and small yarrow. 

Mr. W. found here three very troublesomif insects. The 
first is the mosquito, too common in all parts of America, 
and too well known to need desci ibing here. Tlie second is 
a very small dy, called (he supposes on ac count of oits small* 
ness) the sand-fly. These, in a hot calm day, arc intolerably 
troublesome: there are continually millions of them about 
one a face and eyes, so that it is impossible either to speak, 
breatlie, or look, without having one's mouth, nose, or eyes 
full of them. One comfortable arcumstance is, that the least 
breath of wind disperses them in an instant. The third in* 
scctis niucli^like the large flesh-flv in England; but at least 
tliree times as large : these, on whatever part thqy fix their 
teeth, are sure to carry a piece away with them, au im/tance 
of which lie had frequently seen and experienced. 

The Ibth, Mr.W. went with Mr. Fowler about 10 miles ^ 
up thq country, which, as'far as they Went, was nothii^but ^ 
bcUifca of loose gravel, bare rocks, or marshes, which a}e ' 
overflowed by the spring-tides, and do not get dnr before 
tliey return and overflow them again. Their errand to 
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see If they could not 6nd some sand likely to produce corn ; 
and in all tliat extent they did not find one acre, which was 
likely to do it. In some of the marshes the grass is very 
long, and with much labour tlity cut and dry as much hay as 
kee{)s three horses, two cowli# a bull, and two or three goats, 
die whole winter. He saw many acres of land covered lYith 
fir-trees, sofne of which migh't be pei^liaps about 20 feet high : 
these grow chiefiy on the borders of the marsh-lands, or, which 
is the same thing, round the skirts of the rocky parts. 

November the 6th, the river, which is very rapid, and 
about a mile over at its mouth, was frozen fast over from 
side to side, so that the people walked across it to their tents : 
also the same morning, a iialf-pint glass of British brandy 
was frozen solid in the observator^i^ Not a bird of any 
kind was now to be seen at the fiictory, except now and 
then a solitary crow, or a very i>mall' bird about the size of 
a wren. « 

In January, 1769, the cold began to be CT tremcly intense* 
even 4n their Ijittle cabin, owhicli was scarcely three yards 
square, and in which they constantly kept a very large fire, 
it had such an eficct, that the little alarm-clock would not go 
without an additional weight, and often not with that. The 
head of VV.’s bed-place, tor want of knowing better, 
went against one of the outside walls of the house } and 
though they were of stone, near three feet thick, and lined 
with inch boards, supported at least three inches from the 
walls, the beddifig was frozen to tlie hoards every morning ; 
and before the end of February, these boards were covered 
wit)i ice almost half as thick as themselves. Towards the 
latter end«6f January, when the cold was so very intense, he 
carried a half-pint of brandy, perfectly fluid, into tht? open 
air, and in less tlian two minutes it was as thick as treacle ; 
in ahbut five, it had a very strong ice on the top. 

It was now almost imjiossihle to sleep an hour together, 
more especially on very cold niglits, witliout being awakened 
by the cracking of the beams in tlie house, which were rent 
by the prodigious expansive power of the frost. It Was very 
eas^ to mistake them for the guns on the top of the houses 
ivhicly>are three-pounders. But those are nothing to what 
we frlTquently hear from the rocks up the country, and along 
the coast x these often bursting with a report equal to that of 
^many^ heavy artillery fired together, and the splintery are 
'thfrown to on amazing distance. 

March 19th, it thawed in the sun, for the first time, and 
on the 26th it tliawed in reality. The yard of the factory 
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was that day almost covered with water After this, it con- 
-tinued to thaw etei^ day about noon when the sun was out ; 
and by the 23d of April the ground was in many places 
bare. On the 26th it ralndd very fast, almost the wliole 
night, which was the first rain after October the 3d, 1768. 

During most of the winter months, November, Decem- 
ber, January, February^ and March, the tliermometer witli- 
Gut was considerably below zero, the lowest of all being 4.5, 
that is, 1.5 below 0, which was on the t2d of January. .And 
the highest state was + 80, viz. on die 3d of July. 


Observations on the Aphides of Linnmu* By Dr. 

BiciiiRJisoNy of Ripouy Yorhsihire* 

Though the aphidc^s are distinguished by Linnscus into 
more than 30 species, still Dr. R. is ratisfied, from lus own 
observation, thad^ the distinct species are even double that 
DuOibcr : nor can he altogether* agree with this ingenious 
author, that there are a greater variety of plants pr^ucing 
aphides than there are di^rent sorts of this insect. Where 
plants are of a like nature, they are usually frequented by the 
same insects ; but many of these plants will be found to sup- 
port two or more quite diherent 80 (;ts. On the peach and 
nectarine, indeed, the aphides are tue^ same, and he did not 
find on these trees more than one sort. The plum-tree, on 
the other hand, has two sorts, very distinct from each other ; 
one of 4 yellowish green, ith a round short body ; the other 
of a bluish green, us it were enamelled with white* and the 
sliape more oblong. On the goosebiTry-bush and currant 
the sanie aphides may be found ; but each of these is inha- 
bited by two very different species ; one being of a dusky 
green, with a short plump body ; the other of a paler green, 
the body more taper, and transversely wrinkled. To these 
instances he further adds, that th& rose-tree supports not less 
than throe distinct species ; the largest of which is of a deep 
greenj having long legs of a brownish cast, with the joints of 
a very dark brown, as are also the 4iorns and antenna ; a 
second sort is paler green, lias much shorter legs,* and>a more 
fiat body ; the third sort is of a pale red, its body transversely 
wrinkled, and is most frequently on the sweethriar. 

It, at the beginning bt February, the weather happens to 
be so warm, as to make the buds of the rose-tree swell jpnd 
ap]>enr green, small aphides are frequently be found upon 
them, not larger than the joung ones in summer* vihen first 
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produced. But there being no old ones to be found ot this, 
time of the year, which in summer he Iiod observed to be 
viviparous, he was formerly not a little pei^lexed by such 
difterent appearances, and was Almost induced to give credit 
to the old doctrine of equivocal generation 

Those which withstand the severity of the weather seldom 
come to thtiir full growth 6ofure nie month of April; at 
which time they usually begin to breed, after twice casting 
off their exuviae, or outer covering. It then appears tliat 
that they are all females, which produce each of them a very 
numerous progeny. As before observed, they are viviparous ; 
and what is equally uiu'oinmon, the young ones all come into 
the world backwards. Vthen they first come from the 
parent, they are enveloped by a thin ♦ membrane, having in 
this situation the appearance of an oval egg ; which probably 
induced Ucaunuir to suspect thdt tile eggs discovered by 
'Bonnet were nothing more than abortions. This egg-like 
appearance adheres by one extrjesmity to the mother, while 
the young one contained entends the other ; by that means 
gradually drawing the ruptured membrane, over the head 
and body, to the hind feet. During tins operation, and for 
some time af^eri by means of something glutinous, the fore 
part of the head adheres to thc^’Yent of the parent. Being 
thus suspended in the air, it soon frees iibclf from the mem- 
brane in w'hicli it was ednfiiu'd; and after its limbs are a little 
strengthened, is set down on some tender shoot, and then 
left to provide for itself. When the spring proves mild, and 
consequently favourable to this kind of insect, Dr. A. has 
obselrved not only the rose-trees, but various kinds of fruit- 
trees, to be.grcatly injured by them. 

In the spring months, there appear on the rose-tree only 
two generations of aphides, including those which imme- 
diately^ proceed from the last year's tggs : the warmth of the 
summer adds so much to their fertility, that no less than five 
generations succeed each other during that interval. One is 
produced in May, which twdee casts off its covering ; while 
the months of June and July each supply two more, which 
cast oflT their coverings nhree or four times, according to the 
difFcrcn|j^armth of the season. Tliis frequent change of the , 
outcj^tjdji^ng is the more extraordinary, as it is the oftenest 
when the insects come the soonest to their growth ; 
w^pp Dr. R. has sometimes observed to happen in ten dayv, 
vfflTO warmth and plenty of nourishment have mutually 

^Jiiu-ly in the month of June, some of the third generation, 
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which 'Were produced about the middle of May, after casting 
-off th^ir last covering, discover four erect wings, mOch longer 
than their bodied ; and the same is observable in aH the sue* 
ceeding generations, which a^e produced during tlie summer 
months, without, howe^ or, distinguishing any diversity of sex, 
as is usual in several otl^er kindi^ of insects. For some time 
before the aphides come to their full growth, !t is easy to 
discover which of them will have wings, by a remarkable 
fulness in the breast, which in the others is hardly to be 
distinguished from the body. When the last covering is re- 
jected, the wings, which were before folded up in a very 
narrow compass, gradually extend themselves in a most sur- 
prising manner, till their dimensions are at last very con- 
siderAle. ^ 

A very small black ichneumon fly, with a slender body, 
and very long antennse, darts its pqinted taihinto the bodies 
of the aphides, at the same time (h^positing an egg in each* 
This egg produfies a wornio which feeds on the containing 
insect, till it has acquired its ful> growth ; when it is usually 
changed to that kind of* fly from which it had its origin. In 
this, however, it is sometimes prevented by another sort of 
small black fly, which wounds this worm through its pearl- 
like habitation ; and by laying one of its eggs in it, instead 
of the former fly, produces its own liki^ness. 

In the autumn. Dr. li. finds three^ more generations of 
aphides to be produced ; two of which make their appearance 
in the month of August, and the third usually before the 
middle of September. As the first two differ m no respect 
from those which are met with in summer, it would be 
wasting time to dwell any longer on them ; but the third, 
differing greatly from all the rest, demands our giving it a 
more serious attention. Though all the aphides which have 
hitherto appeared were females, in this tenth generatibn are 
found Severn male insects ; not that they are by any means 
so numerous as the females, being only produced by a small 
part of the former generation. To which Dr« R. further 
adds, that he has olraerved those which produce males pre- 
viously to have produced a number lof females^ which in all 
rejects resemble those already described. « 

The females have at first altogether the same appearance 
with those of the former generations ; but in a few days their 
colour changes from a to a yellow, which is gradually 
converted into an orange-colour, before they come to tiieir 
full growth. They differ likewise in another respect, at least 
fhm those which occur in.the summer, that all thosf yellow 
' u 2 



430 JHE I/IANSIT OF VLM'S, IN 1769. 

females are without wings. The mate insects are, hofrever, 
still niore iemarkable, their outward appearwce readily die* 
tinguishing them from tlie females^ of this and all other 
generations. When first produced they are not of a green 
colour^ like the rest, but of a reddish brown ; and have after- 
wards, when they begin to t]iicken about the breast, a dark 
line along tli^e middle of the back. These male insects come 
to their full growth in about three weeks* time, and then cast 
off their last covering ; the whole insect being after this oper- 
ation of a bright yellow, the wings only excepted. But thej 
soon change to a darker yellow, and in a few hours to a very 
dark brown; if we except the body, which is si»inething 
lighter coloured, and liab a reddish cast lliey are all of the 
winged sort ; and the wings, which afe white at first, soon 
become ti^in^pareiit, and at length appear like very fine black 
gauze. 

Though Dr. R. has ^observed that the contents of the eggs 
have the appearance of a tmifomv fluid ; thalf this cannot in 
reality be the casf^, sufficiently appears from the aphides they 
produce in the spring, without any other aid than the wamitli 
of tlie season. Nor is a single insect to be esteemed the 
whole product of an egg, since it has been clearly show n, 
that ten generations succeed eai^i other ; the first rudiments 
of which must have be^n originally in the egg. The wonder 
however becomes still *^eater, when w^e consider the numbtr 
of ini^niduals in each generation; tlu\ being, he is fully con- 
vinced, at a nicdfum, not Jess than 50. Whoever pleases to 
multiply by 50, nine times over, may by this means form 
some notion of tiie great number of insects produced from a 
single egg ;.but will at the same time find that number so 
immense, as to exceed all comprehension, and indeed to be 
.little short of infinity. 


Astronomical Observations made, by AppointmerU the Jdojtal 
^octUt/^ at King Georges hUind in the South Sea^ Bg 
Mr. CuAHL^s Ghken and LmUenant James Cook. 

The first eppearancev of Venus on the sun was certainly 
only ygnil^ifanibra, and tiie contact of tiie limbs did not 
several seconds after, and then it appeared as 
in nils appearance was observed botJi by Mr. Green 

but tiie time it happened was not noted by either 
of #: *it appeared to be very difficult to judge precisely 
of the times that the iptemal contacts of the body of Venus 
liappened, by reabon of the darkness of the penumbra at the 
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Bun’s it being there ne^rly^ if not quite, as dark as Uie 
planet. i • 

'• At .this time^A faint light, much “ 
weaker than the rest of the penum- 
bra, appeared to converge towards 
the point of contact, but did not 
quite reach it : see lig. £ This was ^ 
seen by myself and the two other 
observers, and was of ^eat assist- 
ance to us in judging of the time of 
the internal contacts of the dark 
body of Venus, ipvith the sun s limb. 

The first internal contact, or the limb of Venus, seemed to 
coincide with tlie sui\^, as represented by fig. S. 




The Quantity of the Snn*s Parallax, as deduced from dee 
Observations of the Transit of Venus, June S. 1769. Py 
Thomah Horssby, M.A\ 

Tub uncertainty as (o the quantity of the sun’s parallax, 
deduced from the observations of the transit of Venus in 1761, 
(whether it arose from the unfrvourable position of the planet, 
so that a sufficient diiferenc? of time in the total duration of 
the transit was not, and indeed could not be, obtained from 
observations made at different* places {• or from the disagree- 
ment of the observations of different astronomers, which 
were to serve as terms of comparison,) seems now to be 
entirely removed ; and from the observations made in distant 
parts by the astronomers of different nations, and especially 
from those made under the patronage and direction of this 
society, the learned of the present time may congratulate 
themselves on obtaining as accurate a determination of the 
sun’s distance as perhaj)s the nature of the subject will admit. 

The parallax on the third of June being 8".65, the mean 
parallax will be found to be ~ 8''.7H ; and if the seraidiameter 
of* the earth be supposed -- 3985 English miles, the mean 
distance of the earth from the sun will be 93,726j900 English 
miles. 


Observations on VegeUitloiu By Mr. Mustel of Baum. 

Many celebrated writers, induced by the analo^v which 
they observed between the vegetable and aninuil lurgdoms, 
have admitted the circulation of the sap in the one, fh a 
smiilar manner to the circulation of the blood in the otlur. 
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On the 12tli of January, Mr.>fustcl placed several «shrulis 
in pots against the windows of his hot-house, some within the 
house, and others without it. Tlirough holes-tnade for this pur- 
pose in the panes of glass, he pnssed a branch of each of the 
shrubs, so that those on the inside had a branch without, 
and those on the outside .one within ; after this, he took care 
that the holes should be exactly clo^d and luted. 

The 20th of January, a week after this disposition, all the 
branches that were in the hot-house began to disclose tlieir 
buds. In the beginning of February tiicre appeared leaves, 
and towards the end of it shoots of a considerable length, 
which presented the young dowers. A dwarf apple-tree and 
several rose-trees, being s'ubmitted to the same experiment, 
shovped the same appearance then as (they commonly put on 
in May; in short, all the branches which were within the 
hot-house, and.cpnsequently kept*In the warm air, were green 
at the end of Februgry^ and had their shoots in great for- 
wardness. Very different were t^ose parts />f the same tree 
w hich were without, and exposed to the cold. None of these 
gave the least sign of vegetation ; and the frost, which was 
intense at that time, broke a rose-pot placed on the outside, 
and killed some of the branchOs of that very tree, which on 
the inside was every day putting* forth more and more shoots, 
le<ives, and buds, so that it was in full vegetation on one side, 
while frozen on the Other. 

llie continuance of the frost occasioned no change in any 
of the internal branches. They all continued in a very brisk 
and verdant state, as if they did not belong to the tree, 
whibh, on the outside, appeared in a state of the greatest 
suffering. /On the 15th of March, notwithstanding the 
severity of the season, ail was in full bloom. The apple-tree 
had its root, its stem, and part of its branches, in the hot- 
housek These branches were covered with leaves and 
flowers; but the branches of the same tree, which were 
carried to the outside, and exposed to the cold air, did not in 
the least partake of the activity of the rest, but were 
absolutely in the same stati* which all trees are in during 
winter. A rose-tree, <iii the same position, shewed long 
shoots fwitli leaves and buds; it had even shot a vigorous 
bran<^ on ^^istalk, while a branch which passed through to 
the outside bad not begun to produce any thing, but was in 
the sameHIltate with otlicr rose-trees4cfl in the ^ouiid. 

* ^e**ihterior branches continued their productions in a 
regular manner, and the external ones began theirs at the 
some tiine^ and in the same manner, as they .would have dpne 
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had they been left in the ground. The fruits of the interior 
^.branches of the apple-tree were, in the beginning of May, of 
thd ‘i^ize of nutihegs ; while the blossoms but just began to 
show themselves on the braiiches without. * 

The consequences seemed to prove, 1. That the circulation 
of the sap does not take place in plants as the circulation 
of the blood in anima\$. 2. •fhat each part »of a tree is 
furnished with a sufficient quantity of sap to effect the first 
production of buds, fiowers, and fruits. 8. That it is heat 
which unfolds the leaves, and produces the other parts of 
fructification, in the branch exposed to its action. From this 
it appears, that the vegetable economy is different from the 
animal, and that those who endeavoured to establish the cir- 
culation in both carried their analogy too far. 


Experiments and Observations on tbe Singing of Eirds, Bg 
. die Hon 1)/,inbs Barrinqton, V» i?. S» 

To chirp is the first sound which a youqg bird utters, as a 
cry for food, and is diffcrent in all nestlings, if accurately at- 
tended to ; so that the hearer may distinguish of what spe- 
cies the birds arc, though thh nest may hang out of his sight 
and reach. The call of* a bird is tliat sound which it is able 
to make, when about a month old ; it is, in most instances, a 
repetition of one and the sdnie note? is retained by the bird 
as long as it lives, and is common, generally, to both the cock 
and hen. The next stage in the notes of a*bird is termed, by 
the bird-catchers, recor&ng. This attempt in the nestling to 
sing may be compared to the imperfect endeavour in a child 
to babble. A young bird commonly continues' /o record for 
10 or 11 months, when he is able to execute every part of 
his song, which afterwards continues fixed, and is scarcely 
ever altered. When the bird is thus become perfect in his 
lesson, he is said to sing his song round, or in ail its varieties 
of passages, which he connects together, and executes witli- 
out a pause. 

Notes in birds are no more innate than language is In man, 
and depend entirely on the master under which they are 
bred, as far as their organs will enable them lo innitute the 
sounds which they have frequent opportunities of hearing, 
Mr. B. educated nestling linnets under the three best singing 
larks, the skylark, wodUlark, and titlark, every one of which, 
instead of the linnet’s song, adhered entirely to that of* their 
respective instructors. When the note of tlie titlark-linnet 
’ was thoroughly fixed, he. hung the bird in a room with two 

V 4 



440 BARRINGTON ON T1I£ 31NGING OV 1IIR09. 

common linnets, for a quarter of a year, which were fiill in 
Bon^ ; the titlark-linnet, however, did not borrow any pas- 
sa^xs from the Hnncfs song, but adhered steadfastly to that of 
fhe titlark. Having some curk^sity to find out whether a 
European nestling would equally learn the note of an African 
bird, he educated a young linnet under a vengolina, which 
imitated its African master s5 cxactfy, without any mixture 
of the Jinnet-song, that it was impossible to distinguish the 
one from the other. This vengolina linnet was absolutely per- 
fect, without ever uttering a single note by wliich it could 
lun e been known to be a linnet. 

Mr. B. took a common sparrow from the nest when it was 
fledged, and educated him under a linnet : the bird, however, 
by accident, heard a goldfinch also, and his song was, tliere- 
fore, a mixture of the linnet and goldtinch. Mr. B. educated 
a young robin undcra vcij fine iiigiLitingale ; which, however, 
began already to be owt of song, and was perfectly mute in 
less than a fortnight. 7’his robin ^'terwards « mig three parts 
in four nightingale, and t1ie«*rest of his song was what the 
bird-catchers call rubbish, or no particular note whatever. 
He educated a nestling robin under a woodlark-linnqt, which 
was full in song, and hung very hear to him for a month to- 
gether ; atl:er which the robin removed to another house, 
where he could only hep a sk} lark-linnet. The consequence 
was tliat the nestling did ndt sing a note of woodlark, 
thougii he afterwards hung him again just above the wood- 
lark-linnet, but adliered entirely to the song of the skylark- 
Jinnet. 

Soinc passages of the song in a few kinds of birds corres- 
pond with the intervals of our musical scale, of which the 
cuckoo is a striking and known instance ; much the greater 
part, however, of such song is not capable of musical nota- 
tions. *A8 a bird's pitch is higher than that of any instru- 
ment, wo arc at a loss when we attempt to mark their notes 
in musical characters, which we can so readily apply to such 
as we can distinguish with preefsion. An insurmountable 
difficulty is that the intervals rsi*d by birds are commonly so 
minute, that we cannot judge at all of them, from the more 
g*oss inr.ervals into which we divide our musical octave. 
Thouglt we cannot attain the more delicate and imperceptible 
intervals in the song of birds, yet many of them are capable 
of whistling tunes with our more gA>6s intervals, as is well 
knov^n l^y the common instances of piping bullfinches and 
canary, birds. 
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Most people, who have not attended to the notes of bi^ 

^ suppose that those of every species sing exactly the same 
* notes and passages ; which is by no mpans true, tliough it is 
admitted that there is a general resemblance. Thus the 
London bird-catchers prefer the song of the Kentish gold- 
finches, but Essex chaffinches ; and wlicn they sell tlie bird 
to those who can thiife distinguish, inform tile buyer that 
it has such a note, which is very well understood between 
them. Some of the nightingale-fanciers also prefer a Surrey 
bird to those of Middlesex. These differences in the song of 
birds of tlic same species cannot, perhaps, be compared to 
any thing more apposite than tlie varieties of the provincial 
dialects. 

The nightingale stfems to have been fixed on, almost uni- 
versally, as the most capital of singing birds, which superiority 
it certainly may boldly challenge: one reason, however, of 
this bird s being more attended to than others is, that it sings 
in the night, fin the fiast place, its tone is infinitely more 
mellow than that of any other bird, thougl^ at the same time, 
by a proper exertion 'of its musical powers, it can be ex- 
cessively brilliant. When this bird sang its song round, in 
its whole compass, Mr. B. lias observed IH different begin- 
nings and doses, at the %ame time that the intermediate 
notes were coninionly varied in tlu;ir succession with such 
judgment as to, produce a most pleasing variety. But it is 
not only in tone and vai iety that the nightingale excels ; the 
bird also sings with superior judgm(*iit dnd taste. Mr. B. 
has observed, that liis nightingale began sol’tly like the ancient 
orators ; reserving its breath to swell certain notes, which 
by this means had a most astonishing effect, und»w hich eludes 
ail verbal description, 

'file bird which approaches nearest to tlie excellence of 
the nightingale, in this respect, is the skylark ; but then the 
tone is infinitely inferior in point of n^ellowlle^s; most other 
singing birds luivc not above four or five changes. The next 
point of superiority in a nightingale is its continuance of 
song, without a pause, which Mr. B. has observed sometimes 
not to be less than 20 seconds. Whenever respiration, how- 
ever, became necessary, it was taken with as much judgment 
as by an opera singer. 

Mr. B. here inserts a table, by which the comparative 
merit of the British singing birds maybe examined,, in winch 
the number 20 denotes the point of absolute perfection ; 

u 5 
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Nightingale 
Skylark - • 

Woodlark 
Titlark 

Linnet • - - 

Goldfinch 
Cluiffinch - 
Greenfinch 
Hedge-sparrow 
Aberdavine (or siskin) 
Kedpole 
Thrush 
151ack])ird 
llobin - 
Wren - - 

Rec«l-spaiTow 
Blackcap, or the Norfe 
niock-nighi ingale 


Mellowness 
of tone. 

Compass. 

Execution. 

19 

19 

19 

o4. 

18 

IB 

18 

12 

8 

12 

12 

12 

« 12 / 

16 

18 

4 

12 

f2 


4 

4 

6 

2 

0 

4 

4 


8 

4 

4 

4 

4 

4 


8 

6 

4 

4 

4 

4 

2 


6- 

12 

12 

0 

4 

4 

0 


2 

kju _ 

14 

14 


It may be asked, how birds originally came by the notes 
which are peculiar to each species. The answer, however, to 
this is, that tlie origin of the notes of birds, together with its 
gradual progress, is as^ ^lifiicult^to be traced as that of the 
diiferent languages in nations. The loss of Jthe parent cock, 
at the critiem time for instruction, has, doubtless, produced 
those varieties which are in the song of each species ; because 
then the nestling has either attended to the song of some 
other birds, or, perhaps, invented some new notes of its own, 
which are af^erw’ards perpetuated from generation to gener- 
ation, till similar accidents produce other alterations. 


The Hhtory of the Sea Anmonies, By Abbe I)tc(Wealire, 
at Havre de Grace, ^ 

The sea anemonles found or the coast of the Havre seem 
to constitute three difiesent species. Those 
here put the first class, because in certain 
positioifti they resemble mdst the fiower known 
by the name of anemone, cling or adhere to 
rocks and stones, and are often found in the 
iiole^uthat chance to be in them, and seem 
to llic|^he surface of the water. Tlie' outer 
shap^pT the body of this animal, wdieu ip 
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contfacts itself, is much like a truncated cone, as in the en- 
.. graving, with its basis fixed and strongly clinging to the 
rocic. Its upper part is tenninated with a hollow. This 
cone is often perpcndiculai^ to its basis : sometimes it lies in 
an oblique position to it, or the basis spreads itself irregularly; 
so that from a round it alters |a an elliptical shape. 

Sometimes it imitacles pretty exactly the inclosing out- 
leaves of anemonios, while 
the limbs of the animal are 
not unlike the shag, or inner 
part of these flowers, as in 
the engraving. At other 
times it assumes the shape 
expressed by the other engrasring. Indeed these ^animals 
alter their forms so o^en. t^ it would be difficult, perhaps, 
even impossible, to describcJRiem exactly. • One part of tlicir 
b.)dy or limbs swells at times verjr considerably, at the ex- 
pense of the r^st. 'I he -figures and the particular observ- 
ations will supply wliat is waftting here.* With regard to 
their colours, they vdry amazingly. Every hue of purple, 
gt^een, brown, and violet, is jto be seen blended together. A 
great number of them are of one uniform colour; while 
others are spotted either 'symmetrically, as in stripes, or in 
an irregular, but alwaj^s pleasing ^planner. Most of them 
have round their basis a blue or white streak, broader or nar- 
rower, which produces a sort of ring. When many of these 
animals are put together at the bottom of a flattish and wide 
vessel, the whole appears as a bed of anemonies. 

The sea anemonies of the second species are, pretty nearly 
shaped out as those of the first, 
but they are much larger. Mr. 

D. had some, kept in sea-water, 
that were 18 or "20 inches in cir- 
cumference. Their cloak or outer 
skin is rough like shagreen, or 
full of little knobs: see the en- 
graving. They remain in the 
sand, sticking to the loose stones 
in it, and stretcli out their limbs 
to the top, in order to lay hold of 
their prey, as soon as ^it touches 
tile superficies of the sand. The 
flower of poppies is said \o be the plague and dikrfess of 
painters, to represent exactly the variety and brilliancy of its 
f'olours ; t|;ie same may be said of the sea anemonies of this 
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larger species. The purest white, carmine, and ultramhrinc, ^ 
would hardly be bright enough to paint them jwoperly. The 
limbs of some of them are of a moderate or dim colour, at 
the same time that the cloak ts made up of the brightest 
colours. The mouth is in the centre of the upper part ; it is 
not always sl^apedin the same; manner in other anemonies as 
it is seen here, or at least does not always appear to be so» 
I'liis anemone has five rows of limbs. Iliere arc 10 in the 
innerniobt row ; the like number in the second ; ^20 in the 
third ; 3J in the fourth ; and SO in the fifth. When the ani* 
mal is out of the water, and is squeezed, it spirts out water 
at the mouth and at several 4 >f its limbs at the same time ; so 
that it imitates pretty well the play of water-works. When 
the limbs are drawn in closer together,* they give it the look 
of a flower, especially of aii anyone. 

What first ottered itself, to ilP. D.s observations, is what 
div')tinguishes these anhnals from plants, viz. progressive mo- 
tion, by the help of wliich they'cuii shift tiicir place; tlie 
other determinate ^notions, b5^ which they are enabled to lay 
hold of their prey ; the means they nlakc use of to defend 
themselves; their deglutition, evacuations, and, 

lastly, the propagation of their species, &c. What little he 
has had an opportunity to see of those functions appears suf- 
ficient to place these cr^^ajtures iq the class of spontaneous ani- 
mals, rather than in the dark indeterminate list of zoophytes. 

In May, 1772, he clipped all the limbs of a purple anemone 
of the first species. Soon after, these limbs began to bud 
out again. The .SOth of July they were clipped a second 
time, and grew again in less than a month. Having cut them ^ 
a third time,«they had a third shooting out. The same expe-< 
riment on a green anemone had the like success. It seems 
these reproductions might extend as far, or be as often re- 
peated, as patience and curiosity would admit. Several ex- 
ppriments have convinced him that one single limb of these 
anemonies being cut off retains a power to fasten itself to 
any small body that is brought near it, either b}' its end, or 
by the siue towards the end, but not by that part where the 
clipping M'as made. 

These Animals can live a whole year, and perhaps much 
longer, without any other food than what they chance to find 
disseminated in the sea-water. Thqy do not want many 
mQ.tions Ao procure their food, besides stretching out their 
limbss to receive such as comes within Uieir reach ; and they 
remain surrounded with muscles, &c. without laying hold of 
any of them, lie has given anemonies some of (hese mus- * 
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cles aKve, but with their shells closed, and about six lines in 
•lenglb. They were swallowed in that state ; and 40, 50, and 
60 hours after, *the shells were thrown up at the moutlt, 
empty and perfectly clearedf even from the small tendons 
which connect the fish to its shells. Tlie anemonies swallow 
and digest small fish, an(| bits qf larger fish, or of raw meat, 
when ofibred to them, ' Wlien they cannot digest some of 
the food, they throw it up at the mouth, either whole or 
partly dissolved into a viscous liquor, which may, in some 
measure, be considered as their excrements. 


Letter from tJie Sieur Seionettf, ^Mat/or of La Rochelle, and 

eecond perpetual Se^etary of the Academy of Ouit Gity. 

The experirqcut, of whlc}i ^m going to give an account, 
was made in the presence of *e Academy of this city. A 
live torpedo was placed on a table. *Round another table 
stood five persoifk insulated/ Ttio brass wires, each 13 feet 
long, were suspended to the ceilidg by silken^strings. One of 
these wires rested by on*e end on the wet napkin on which 
the fish lay ; the other end w^ts immersed in a basin full of 
water placed on the second pable, on which stood four other 
basins likewise full of water. The first person put a finger of 
one hand in the basin in wbich^thc wijre. was immersed, and a 
finger of the other hand in the second basin. The second 
person put a finger of one hand in this last basin, and a finger 
of the other hand in the third, and so on successively, till the 
five persons communicated with one another by the water in 
the basins. The result of the experiment showed that 
the action of the torpedo is communicated by the same 
mediums as that of the electric fiuid. The bodies which in- 
tercept the action of the one intercept, likewise, the action of 
the other. The effects produced by the torpedo resemble in 
every respect a weak electricity. 

The effect of the animal was, in these experiments, trans- 
mitted through as great an extent and variety of conductors 
as almost at any time we had been able to obtain it, and the 
experiments included nearly all the points, in which its analogy 
with the effect of the Leyden phial had been observed^. 

The torpedo, on this occasion, dispensed only the distinct, 
instantaneous stroke, so w^ll known by the name of the electric 
shock. That protracted but lighter sensation, that tospor on 
numbness which he at times induces, and from which he takes 
his name, was not then experienced from the animal ; but it 
was imitated jvith artifit'ial electricity, and shown to be pro- 
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ducible by a quick consecution of minute shocks. TIus, in 
the torpedo, may perhaps be effected by the successive dis- 
ci targe of his numerous cylinders, in the nalure of a running 
fire of musketry; the strong ‘sii^le shock may be his ge- 
neral volley. In the continued effect, as well as the instan- 
taneous, h|s eyes, usually ^prominent, are withdrawn into 
their sockets. The same experiments, performed with the 
same torpedos, were, on the two succeeding days, repeated 
before numerous companies of the princip^ inhabitants of 
La Rochelle. 

Several persons, forming as many distinct circuits, can be 
affected by one stroke of the animal, as well as when joinc'd 
ill a single circuit. For instance, four persons, touching 
separately his upper and lower surfa'ces, were all affected ; 
two persons likewise, after th^jlectricity had passed through 
a wire into a basin of wateififtansmitted it 'from thence, in 
two distinct channels, a^ their sensation convinced them, into 
another basin of water, whenco At was conducted, probably 
in a united state, by a single wire. How much further the 
c^ffect might be thus divided and 'subdivided into different 
chanueK, was not determined; but it was found to be pro- 
portionably M'cakoiied by multiplying these circuits, as it had 
been by extending tlie single circuit. 

The organs thems^*l\es, when uncharged, appeared to be, 
not interiorly we might suppose, but rather exteriorly, con- 
ductors of a shock. An insulated person touching two tor- 
pedos, near each other, on a damp table, with his fingers 
placed, one on the organ of one fish, and another on the organ 
of the other, was sensible of shocks, sometimes delivered by 
one fish, and sometimes by the other, as might he discovered 
bj' the respective winking of their e^es. That the organs 
untl’.arged served some way or other as conductors w^as con- 
fiinu’d with artificial electricit}^ in pu'sising shocks by them, 
and in taking sparks from them when eJee trifled. The electric 
effect was never perceived by us to lx* attended with any 
motion or alteration in the organs themselves, but w^as fre- 
quently accompanied w ith a I’tlio transient agitation along the 
cartilages which surround both organs. 

Tb€f*anpexed figure represents the under surface of the fe- 
male^ 0$ An exposuie, on flaying off the skin, of the right 
elcestric organ, which consists of wliite pliant columns, in a 
^qJpoe,«and for the most part hexagon^ arrangement, giving die 
(^il^ral appearance of a honeycemb in miniature. These co- 
P^ns have been sometimes denominated cylinders ; but, hav* 
no interstices, they are all angular, and chiefly six-comered. 
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Tile skin which covered the or||hii» showing, on its inner side, 
R hexagonal net-work. 

Cy The nostrils ih the 
form of a crescent. 
dy The mouth in a cres- 
cent contrary to that of 
the nostrils, furnished 
with several rows of very 
small hooked teeth, e, 

The branchial aper- 
tures, five on each side. 
fy The place of the heart. 
g\9i9^ The place of the 
two anterior transverse* 
cartilages, which, pass-^ 
ing one above and the * 
other below the spine, 
support the diaphf^gm, 
and uniting towards 
tlioir extremities, form 
on either side a kind of 
clavicle and scapula. 
hy hy The outward mar- 
gin of the great lateral 
fin, i, I, Its inner margin, confining with the electric organ. 
A, Tl)e articulation of the great lateral fin.wjth the scapula. 
4 The abdomen, m, m, m, The place of the posterior trans- 
verse cartilage which is single, united with the spine, and 
supports on each side the smaller lateral fins, n, n, », n, The 
two smaller lateral fins, o, The anus, p, The fin of the tail. 


Anatomical Ohservatiom on the Torpedo. By John HuNTEUt 
F.E.S. 

The electric organs of the torpeao are placed on each side 
of the cranium and gills, reaching from thence to the semi- 
circular cartilages of each great fin, *and extending longi- 
tudinally from the anterior extremity of the animal lo the 
transverse cartilage, which divides the thorax from the ab- 
domen t and within these jimits they occupy the whole space 
between the skin of the ^upper and of the under surfaces : • 
they are thickest at the edges near tlie centre of the fish, a^d 
become gradually thinner towards the extremities. Each 
electric organ^ at its inner •longitudinal edge, is unequally 
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holloRred ; being exactly fitted to the irregular projections of 
the cranium and gills, llie outer longitudinal edge is a conveiJt 
elliptic curve. The anterior extremity of each organ, makes 
the isection of a small circle ; anti the posterior extremity makes 
nearly a right angle with the inner edge. Each organ is 
attached to the surrounding parts by a close cellular mem- 
brane, and* also by short and strnri^ tendinous fibres, which 
pass directly across, from its outer edge, to tlie semicircular 
cartilages. They are covered, above and below, by the com- 
mon skin of the animal ; under which there is a thin fascia 
spread over the whole organ. This is composed of fibres, 
which run longitudinally, ^r in the direction of tlie body of the 
animal ; these fibres appear to be perforated in innumerable 
places; w’hich gives the fascia the a}ti)carance of being fasci- 
culated ; its edges all around are closely connected to the 
skin, and at las^ appear «to bIMost, of to degenerate into tlie 
common cellular manbtane of the skin. 

Each organ of the fish undsi> considorirtion is about five 
inches in length, and at the anterior end three in breadth, 
though it is but little more than half as broad at the posterior, 
extremity. Each consists wholly of perpendicular columns, 
reaching from the upper to tlie under strrface of the body, 
and varying in their lengtlis, according to the thickness of the 
parts of the body wlicge they. arc placed ; the longest column 
beii 'g about an inch ani a half* the shortest about one fourth of 
an inch in length, and their diameters about two tenths of an inch. 
The figures of the columns are very irregular, varying according 
to situation and other circumstances. The greatest number of 
them are either irregular hexagons, or irregular pentagons ; 
but from llie irregularity of some of them, it Iiappens that a 
pretty regular quadrangular column is sometimes formed. 
Those of the exterior row are either quadrangular or hex- 
agonal ; having one side external, two lateral, and either one 
or two internal. In the second row they are mostly pentagons. 
Tlieir coats are very thin, and seem transparent, closely con- 
nected with each other, having a kind of loose network of 
tendinous fibres, passing transversely and obliquely, between 
tlie coJumnys, and unitibg them more firmly together. These 
are Qf/listly observable where the large trunks of the nerves 
pass. The Columns are also attached by strong inelastic fibres, 
pas$i|^^dif%ctly from the one to the other. 

« number of columns in different torpedds appeared to. 
bit iftout 470 in each organ ; but it varies according to the 
the fish. These columns' increase, both in size and 
mmbor, during the growth of tlie animal : new ones forming 
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perbRpt every year on the ext||kr edges, as there they are 
jpiuch the sm^Iest* ^ This processmay be similar to the iorxn« 
2 ^tioD"ol‘ new teetsh in the human jaw, as it increases. Each 
column is divided by horizontal partitions, placed oyer each 
other, at very small distances, and forming numerous inter- 
stices, which appear to contain a duid. These partitions con- 
sist of a very thin mcmbrAne, coifsidcrably transrafent. Their 
edges appear to be attached to one another, and the whole is 
attached by a fine cellular membrane to the inside of the 
columns. They are not totally detached from one anotlier : 
1 liave found them adhering, at different places, by blood- 
vessels passing horn one to another. 

The number of partitions contained in a column of one inch 
in length, of a torpedc* which bad been preserved in proof- 
spirit, appeared on a caref ul examination to be 150; and this 
number, in a given lengili of column^ appears to be common 
to all sizes in the same state of humidity ; for by drying 
them they may be greatly ;dtered : whence it appears pro- 
bable that the increase in the length of a column, during the 
growtli of the animal, does not enlarge the distance between 
each jpartition in proportion to that growth ; but that new 
partitions are formed, and added to the extremity of the column 
from tlie fascia. • 

The partitions are very vascular : the arteries arc branches 
from tlie veins of the gills, whfeh coilv^ tlie blood that has 
received the influence of icspiration. They pass along with 
the nerves to the electric organ, and enter wnth them ; they 
then ramify, in every direction, into innumerable small branches 
on the sides of the columns, sending in brom the circumference 
all around, on each partition, small arteries, which ’jramify and 
anastomose on it; and passing also from one partition to 
another, anastomose with the vessels of the adjacent partitions* 
The veins of the electric organ pass out, close to the nerves, 
and run between the gills, to the auricle, of the heart.' 

The nerves inserted into each electric organ arise by three 
very large trunks, from the lateral and posterior part of the 
brum. The first of tliese. in Us passage outwards, turns round 
a cartilage of the cranium, and sends* a few branches to the 
first gill, and to the anterior part of the head, and^heimmsses 
into the organ towards its anterior extremity. The second 
trunk enters the gills between the first and second opening 
and, after furnishing it v^ith small branches, passes into toe 
organ near its middle. The third trunk, aner leaving 
skull, divides into two branches, which pass to the electric 
organ through the gills * onp between the second and third 
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0])oiungs, the'Other l)ctwe^|||khe tliird and fourth, g^ring^nmlt 
branches to the gill itself. ^These nerves, having entered tlfce 
organs, ramify in every direction, between* the columns, and 
send in small branches, on caqli partition, where tliey are lost. 

The magnitude and the number of the nerves bestowed on 
these organs, in proportion to their size, must on reflection 
appear as extraordinary as tfle phenomena they aflbrd. Nerves 
are given to parts either for sensation or action. Now if we 
except the more important senses of seeing, hearing, smelling, 
and tasting, which do not belong to the electric organs, there 
is no part, even of the most perfect animal, which, in propor- 
tion to its size, is so liberally supplied with nerves ; nor do 
the nerves seem necessary for any sensation which can be 
supposed to belong to the electric organs. And with respect 
to action, there is no part of any animal with which J am 
acquainted, however strong and*comtant its natural actions 
may be, which has »so igreat proportion of nerves. If it be 
then probable, that those nervqjS are noU-necessary for the 
purposes of sensation or action, may we not conclude that 
they are subservient to the formaticn, collection, or manage- 
ment of the electric fluid ; especially as it appears evident, 
from Mr. Walsh’s experiments, that the will of the animal 
does absolutely control the elec»ric powers of iu body; which 
must depend on the energy of the nerves, /^''w far this may 
be connected with the* power* of the nerves in general, or how 
fur it may lead to an explanation of their operations, time and 
future discoveries alone cun iully determine. 


Ohsenjations an the Solar Spots, By Alexander Wilson^ 
M,D, Anno 1774. 

Astronomfrs will remember, that a spot of an extraordi- 
nary* size appeared on the sun in Nov. 1769. On the 22d, 
Dr. W. had a view of the sun through an excellent Gregorian 
telescope of 26 inches’ focus, which magnified 112 times. 
The spot was not far from the sun’s western limb, and below 
bis equatorial diameter. The atmosphere .b^ing very clear, 
and free from all tremor and undulation, it was pleasant to 
see the nucleus of the spot, and the shady zone or umbra 
which surrounded it, so very distinct. 

Next doy he again saw the spot, having its nucleus and 
umbra i^ry sharply defined. Ho how found, however, a rc- 
’hi|rh^e change ; for the umbra, which before was equally 
bro^' all round nucleus, appeared much contracted on 
which lay towards the .centre of the disc, while the 
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^other^rfcs of it remained of their former dimensions* 
^This^change of tlie umbra seemed somewhat extraordinary, 
as it was the ^ry reverse of what he expected from the 
motion of the spot towards the limb. 

But next day at 1 0 o'clock, he had another observation, 
and discovered changes which were still more unexpected. 
The distance of the s|A)t from* the limb was nolv about W. 
By this time the contracted side of the umbra had entirely 
vanished ; and tlie figure of the nucleus was now remarkably 
changed, from what it had been the preceding day. This 
alteration of the figure appeared evidently to have taken 
place on that side which bad now^lost the umbra, the breadth 
of tlie nucleus being tliercby more suddenly impaired than it 
ought to have boen, by the motion of the spot across the disc. 

One of two things seemed necessarily to be the cause ; 
either, they were owii/g to*some phY^ical iteration or wasting 
of the spot, and of that part of it wiiere tine deficiency of tlie 
umbra was observed ; or they were owing to the nearer 
approach of the spot to the limb, by the sup's rotation on his 
axis. The last of these two ideas had no sooner struck him, 
than he began to suspect that the central part, or nucleus of 
this spot, was beneath the lei^el of the sun's spherical surface ; 
and that the shady zone or ftmbra, which surrounded it, might 
be nothing else but the shelving sides of the luminous matter 
of the sun, reaching from his Surface* ih every direction, down 
to the nucleus : for, on this supposition, he perceived that a 
just account could be given of the changes of the umbra, anrl 
of the figure of the nucleus, above described. 

Being thus persuaded of the depression of this great spot 
below the surface, he immcdiateTy set about exanijning bmaller 
ones, in order to discover if they were of the same kind. 
With this view, he began a course of observations, that from 
them ho might either make the inference universal, or4iniit it, 
as the phenomena should point out. Dr. W. was not long 
engaged in this pursuit, before he perceived in them the same 
changes of their umbrae which have been described above. 
This was manifest in spots of any considerable size, when the 
air was favourable, and the telescopo>well adjusted for distinct 
vision. In general, he found that the umbra^tbus^hanges, 
when a spot is about a minute distant from the limb, at a 
medium. FVom all these observations, may we not safely 
condude, that every spdt consisting of a nucleus and surroundU 
ing umbra is of the same kind with those above describe^ * 

Itappears, then, that the solar spots are immense excavations 
•in the body of the sun ; ai\d that what hitherto has been called 
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the nucleus is the l^ttoiM||||||^ what has been calM thq 
umbra the sloping sides orme excavation.* It also appears 
that the solar matter, at the depth of the nucleus, does not 
emit light, or emits so little, an to appear dark compared to 
that resplendent 8ubstanc(» at the surface ; that this beauteous 
substance is at tlie surface most fulgid ; and when any of it is 
seen below ‘rhe general level,* forming the sides of an excava- 
tion, that thcMi its lustre is someliow impaired, so as to give 
the appearance of a surrounding umbra. 

Many curious speculations naturally present themselves* 
By w hat mysterious process is it, tliat tliose astonishing exca- 
\ ations arc at first produced / What i^ the nature of that 
shining substance, which is thereby perpetually disturbed? 
To whit are we to ascribe the darkness of the nucleus, and 
the iliiniuished lustre of the umbra ? And what conceptions 
are we to form of the niany strange chunges, and at length of 
tile final decay of all theso ajipearanccs, by W'hich those regions 
of the sun, that were so hurt an(| disfigured, again undergo 
a renovation ? a 

Though we may never have a competent notion of tho 
nature and qualities of this shining and resplendent substance, 
or of the means by which the excavations in it are formed ; 
wc liow^ever discover, in their production, the agency of some 
mighty, though unknown cause, which is there often exerting 
itself. Though we niuhifcstly behold its effects, yet the mode 
of its operations may perhaps remain unsearchable. But if 
wc were here towonture a conjecture, niiglit we not suppose, 
that tlie luminous matter is so disturbed, and the excavations 
in it occasioned, by the working of some sort of elaslic vapour, 
generated ifltliin the dark glbbe ? And might not this elastic 
principle, by its expansion, sw^ell into such a volume, as to 
reach up to the surface of the luminous matter, which would 
tlius be separated and laid aside in all directions ? 

According to the view of things given in the foregoing 
queries, there would seem to be something very extraordinary 
in the dark and unignited state of the great internal globe of 
the sun. Does not this seem to indicate, that the luminous 
matter which encompasses it derives not its splendour from 
any inteuflitj^ of heat ? For if this were the case, would not 
the pMt« underneath, which would be perpetually in contact 
with timi glowing matter, be heated to such a degree as to 
bewne luminous and bright? At the same time it must be 
that though the internal globe was in reality much 
Pl^ed, yet when any part of it, mming the nucleus of a 
is exposed to our view, and is seen in compofition with 



» EKPf-uiMKNr& mm tub <;ly^fNo^ul^ MLnairi/s,, 153 
• - • , 
a SMb^lance of such amazing sMlhdott/, it is no wonder that 
aa Inferior degree of light shomu in these circumstances be 
unperceivable. • 

As to the f iculm, or brightei^parts of the sun, we are at a loss 
for their origin. It may in gener 1 be remarked, that though 
we have obtained an experinientai proof, that the luminous 
matter acquires some degree of sliade, wlicn formihg the sides 
of an excavation, yet it is uncertain if this be merely the effect 
of position, and much more so, if any different modification of 
position could ever dispose it to put on a brighter or more 
fulgid appearance. Yet, after all, may not these faculse, &c. 
depend on some irregularities in the bright surface of the 
sun ? For may not the luminous matter, by being agitated 
by the same cause to wliich the spots owe their origin, though 
in a less degree, have its surface perpetually disturbed, and 
made irregular, and thus givb occasion to a variety of light and 
* shade, sufficient, perhaps, to produce t^e phenomena under 
consideration ? -And does ppt this conjecture receive further 
' confirmation, when we consider, *that these ^facul», &c. are 
found only in that zodiac within which the spots appear, and 
that they always abound most in the neighbourhood of the 
spots themselves, or where spbts recenJy have been? For 
m those undisturbed region# of the sun that lie towards his 
poles, and where no spots evft* appear, we never discover any 
diversity of appearance. • • 

Thus Dr W has endeavoured to give a general idea of the 
production, changes, and decay of the solar spots, considtrod 
as excavations in the body of tlic sun ; a thing which sce.ns 
to be established from the observations clescrilied in the first 
part of this paper. But concerning the nature of that mighty 
agency, which occasions those amazing commotions in the 
luminous matter, or concerning the density, viscidity, and 
other qualities of this matter, or the manner in which it ia 
disturbed in the middle zone only, and not at the polar regions, 
and many such other questions, he freely confesses, that they 
far surpass his knowleage. 

JEammment$ €md Observations on the "Gpmnctus JEketrieuSy or 
Electrical Eeh By Hugh WiLhiAmov^ ^ Phi* 

ladelphia. 

A SEA-FABINO man Drought to this city a large eel, that 
had been caught in the province of Guiana, a* litde'tojthe 
westward of Surinam. It had the extraordinary powef of 
communicating a painful sensation, like that of an electrical 
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shock, to people who ^uch4||||||it, and of killing its prey at a 
distance. The eel was three feet seven inches long, and 
about two inches thick near the head. On a transient view 
it resembled one of our common eels both in shape and 
colour ; but its head was flat, and its moutii wide, like that 
of a cat-flsh, without teeth. 

On touclhng the eel with one hand, Dr. W. perceived such 
a sensation in tlie joints of his fingers as he received on 
touching a prime conductor or charged phial, when no circle 
was formed ; or such as he had received, when a few spaiks 
of tlie electric fluid have been conveyed through his fingers 
only. On touching the eel more roughly, he perceived a 
similar effect in his wrist and elbow. Touching the cel with 
an iron rod, 1 2 inches long, he perceK^ed the like sensation 
in the joints of the thumb and Angers witli which he held the 
metal. While another person pfovokfed the eel by touching 
it, Dr. W. put his han<l into the water at the distance of three 
feet, and felt such a sensation in. the joints of his fingers as 
when lie had touched the« eel, but not so painful. Some 
small Ashes were thrown into the water where he was swim- 
ming ; he killed tlicm immediately, and swallowed tliern. A 
cat-flsh, that wub at least one inch and a half thick, was 
thrown into the water where the* cel was swimming; he killed 
it also, and attempted to swallo# it, but could not. To dis- 
cover whether the eel killed those fish by an emission of the 
same fluid with which he affected the hand when touched, 
Dr. W. put his ^hand into the water, at some distance from 
the eel ; another cat-fish was thrown Into the water ; the eel 
swam up to it, but presently turned away, without offering 
any violence. Afler some time he returned ; when, seeming 
to view it for a few seconds, he gave it a shock, by which it 
instantly turned up its belly, and continued motionless ; at 
that vfery instant Dr. W. felt such a sensation in the joints of 
his Angers as in the former experiment. 

A great variety of other experiments were made by two 
persons, one touching the eel near its head, the other putting 
his hand into the water, or to'ichlng it near the tail, forming 
a communication at the same time between their hands, 
which,irere out of the water, by pieces of charcoal, rods of 
iron or brassy a piece of dry wood, glass, silk, The 
uniform jrestilt of all these experiments was, that whatever 
usually cimveys the electrical fluid,' would also convey the 
ftuitl disiAarged by the eel ; and vice versa, a brass chain, 
that had very many links in it, would not convey it, unless 
t|te shock was severe, or thq chain tenset 
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From* the above experimentr it appears, h That the 
Cirttianajeel has tlie power of commutiicatin^ a painful sensa- 
tion to animals that touch pr come near it. !2. lliat this 
clicct depends entirely on the will of the eel ; that it has the 
power of giving a small shock, a severe one, or none at all, 
just as circumstances may require. 3. That the shock given, 
or the painful sensation Communicated, depends not on the 
muscular action of the ccl, since it shocks bodies in certain 
situations at a great distance ; and since particular substances 
only will convey the shock, while others, equally elastic or 
hard, refuse to convey it. 4. That the shock must therefore 
depend on some fluid, which the eel discharges from its 
body. 5. That as the fluid discharged by the eel affects tiie 
same parts of the human'^bodv that are affected by the electric 
fluid ; a«4 it excites sensations perfectly similar ; as it kills or 
stuns animals in the sanfb manner ; it is conveyed by the 
samd bodies that convey the electric ‘ flixd, and is not con- 
veyed by other bodies that do not convey the electric fluid|L 
•it must also be the tiue electriciiJ fluid , and «Jic shock giv^ 
by this eel must be tlie true electrical shock. 


An Account of t/ie Gf/mnoft/s Elcctricm^ By Jons IIuifTBRy 

I\E.S ' 

This fish, on the first view, appears very much like an eel, 
from which resemblance it has most probabIy*got its name ; 
but It has none of the specific properties of that fish. This 
animal may be considered, both anatomically and physio- 
logically, as divided into two parts ; viz. the common animal 
part, and a pait which is superadded, viz. the peculiar organ. 
The first, or common animal part, is so contrived as to exceed 
what was necessary for itself, in order to give situation, 
nourishment, and most probably the peculiar property to the 
second. 'J’he last part, or peculiar organ, has an immediate 
connection with the first ; the body affording it a situation ; 
the heart, nourishment ; and the brain, nerves, and probably 
Its peculiar powers. For the first of thfeae purposq^, the body 
is extended out in lengthy being much longer than woilld be 
sufficient for what may be called its progressive motion. For 
the real bod^, or that part where the viscera and parts of 
generation he, is situateef, with respect to the head, as in^ 
other fish, and is extremely short ; so that, according to ti^e 
ordinary proportions, this should be a very short fisli. 

The organs which produce Uie peculiar effect of thi$ fish, 
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constitute nearly one half of that part of the flesh in which 
they are placed^ and perhaps make more than one third of 
the whole animal. There are two pair of these organs, a 
lai'ger and a smaller ; one befng placed on each side. The 
large pair occupy the whole lower or anterior, and also the 
lateral part of tiie body, making the thickness of the fore or 
lower parts of the animal, 'and ruii almost through its whole 
length ; viz. from the abdomen to near tlie end of the tail. 
It is broadest on the sides of the fish at the anterior end, 
where it incloses more of the lateral parts of the body, 
becomes narrower towards the end of the tail, occupying less 
and less of the sides of the animal, till at last it ends almost 
in a point. These two organs are separated from one anotluT 
at the upper part, by the muscles of the back, which keep 
their posterior or upper edges at a considerable distance 
from one another ; below that, ^nd towards the middle, they 
are separated by the air-bag ; and at their lower parts they 
separated by the middle pq^rtition. < 

The small ojigan lies abng the lower edge of the animal, i 
nearly to the same extent as the other. Its situation is 
marked externally by the muscles which move the fin und( r 
which it lies. Its anterior end begins nearly in the same line 


with the large organ, and just where the fin begins. It ter- 
minates almost insensibly near die end of the tail, where the 
large organ also terfuitiates. * 

The structure is extremely sirfijile and regular, consisting 
of two parts ; viz. fiat partitions or septa, and cross divisions 
between them. The outer edge of these septa appear ex- 
ternally in parallel lines nearly in the direction of the longi- 
tudinal a;^i8 of the body. These septa are thin membran 
placed nearly parallel to one another, llieir lengths are 
nearly in the direction of the long axis, and their breadth is 
nearly tlie semidiameter of the body of the animal. They 
are of different lengths, some being us long as the whole organ. 
Their breadths differ in different parts of the organ. They 
are in general broadest near the anterior end, answering to 
the thickest part of the organ, and become gradually nafrower 
towards the tail, however they are very narrow at th^ir 
beg^ny^ings*' or anterior ends. Tliosc nearest the muscles of 
the blldk^are the broadest, owing their curved or oblique 
siteostton ' on these muscles, and get gradually narrower 
tofrards the lower part, which Is ima great measure owing to 
becoming more transverse, and also to the organ 
ming thinner at that place. They have an outer and an 
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inner edge. The outer is attadbied to the skin of the animal» 
io the lateral muscles of the and to the membrane wJiich 
divides the grea^ organ from the small ; and the whole of 
their inner edges are fixed to the middle partition formerly 
described, also to the air-bladder, and three or four terminate 
on that surface which incloses the muscles of the back. 
These septa arc at the greatest distance from one another at 
their exterior edges near the skin, to nhich they are united; 
and as they pass from tlie skin towards their inner attach- 
ments, tliey approach one another. The distances between 
these septa will differ in fishes of different sizes. In a fish of 
tw 0 feet four inches in length, I found them to be about 'j- of 
an inch distant from ope anothei* ; aiid the breadth of the 
whole organ, at the .broadest part, about an inch pnd a 
quarter, in which space ^^tre 31 septa. The small organ has 
the same kind of s<q)tt^ in length passing from end to end of 
the organ, and in breadth passing ‘.quite across: they run 
somewhat serpevtine, not exactly in straight lines. They 
appear to be so close as even to touch. In an inch in length 
there are about 210, whU.h multiplies the surface in the whole 
to a vast extent. 

The nerves in this animal may be divided into two kinds ; 
the first, appropriated to tlia general purposes of life ; the 
second, for the management of this peculiar function, and 
very probably for its existence < They arise in general from 
the brain and medulla d(>inalis, as in other fish ; but those 
from the medulla are much larger tlum in fish of equal size, 
and larger than is necessary for the common operations of 
life. The nerve which arises from the brain, and passes down 
the wdiolc length of the animal (which 1 believe exists in all 
fish), is larger in this than in others of the same size, and 
passes nearer the spine. This nerve is as singular an appear- 
ance as any in this class of animals ; for surely it must appear 
extraordinary, that a nerve should arise from the brain to be 
lost in common parts, while there is a medulla spinalis gi\ ing 
nerves to the same parts. It must still remain one of the 
inexplicable circumstances of the nervous system. In this 
fish, as well as in the torpedo, the nerves which supply the 
organ arc much larger than those bestowed on any other part 
lor the purposes of sensation and action ; but it appears to 
me, that the organ of the torpedo is supplied with much the 
largest proportion. j 

The engraving is a section of the whole thickness of diejGsh 
near the upper j>art. The skin is removed as far back as ‘the 
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posterior edge of the 'organ, and the other parts immadiately 
belonging to it, such as the 
medulla spinalis. Tliere are 
ht'verui pieces or seciions cuKcn $ ^ 
out of the organ, whicli ex- 
pose every thing that has any 
relation to*it. At the upper 
and lower ends of the figure 
TF, the organ is entirC) tlie 
skin only being removed, 

A A, the body of tlie animal, 
near the back, covered by the 
slJn ; B B, the belly-fin, cover- 
ed also by the skin ; C, part 
of the skin removed from tiie 
organ, and turncyd back ; D D, 
the muscles which the 

hn laterally, and Mhich im- 
mediately covey the sni?ll 
organ ; E, tlie middle muscles 
of the fin, which lie inime- 
di itely between thto)(.wo small * 
organs ; F F, the oUier surface * 
of the large organ, as it appears when the skin is removed ; 
G, the sincill organ, it appears when the lateral muscles 
ai e removed ; H 11, the eut ends of the muscles of the back, 
whicli have l)een n moved to expose the deepi-r-seated parts ; 

1 1, the cut ends of the large organ, part of which has also 
been remo\ ed, to expose the deeper-seated parts ; K, the cut 
end of the^&inalJ organ ; L, a part of the large organ, the rest 
having been removed ; M, the cut end of the above section ; 
N, a section of the small organ ; O O, the tmddle partition 
which divides tlic two large organs; a fatty membrane, 
which divides the large organ from the small ; Q', the air- 
bladder ; R, the nerves going to the organ ; S, the medulla 
spinalis ; T, the singular nerve. 



ObservatiOTU made on 'the Motniiain SchehaUwty for ^ 
its %ttraction. By the Bev. Nevti Maskelynb^ /). 
F.U^S. and Astronotner Roy<d, 

A COMMIT! EE was appointed, of which niunbcr 1 wm one, 
to consider of a proper hill on which to try the experiment, 
an5 to prepare every thing necessary for carrying the design 
into execution. 
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Pf^rUishire afforded a remarkable hill, nearlj m the centre 
of Scotland} of sufficient height, tolerably detached from 
other hills, and CDnsidentbly larger from east to west than 
from north to south, called bymthe people of the low country 
Maiden-pap, but by the ntighbouring inhabitants, Schehallien. 

The quantity of attraction of the nill, the grand point to be 
determined, is measured^ by th^ deviation of the plumb-line 
from the perpendicular, occasioned by the attraction of the 
hill, or by the angle contained between the actual perpendi- 
cular and that which would have obtained if the hill had 
been away. Ou the south side of the hill, the plumb-line 
being carried northward at its lower extremity will occasion 
the apparent zenith, which is in the direction of the plumb- 
line, continued backwards, to be carried southward, and con- 
sequently to approach the equator; and, therefore, the latitude 
of the place will appear toc^ small by the quantity of the at- 
traction, the distance of the equator fiom tlie zenith being 
equal to the latit’’de of the place. The contrary happens on 
the north side of the hill ; the lou tr extremity of the plumb- 
line being there carried southward, will occasion the apparent 
zenith to be carried northward, or from the equator, and the 
latitude of the place will appdhr too gre&^^^by the quantity of 
the attraction. Thus tlie Itss latitude appearing too small 
by the attraction on the south ^side, and the greater latitude 
appearing too great by the itttractidn on the north side» 
the difference of the latitudes will appear too great by the 
sum of the two contrary attractions ; if, therefore, there is an 
attraction of the hill, the difference of latitude by the celestial 
observations ought to come out greater than what answers 
to the distance of the two stations measured trigonometri- 
cally, according to the length of a degree of latitude in that 
parallel, and the observed difference of latitude subtracted 
from the difference of latitude inferred from the terrestrial 
operations, will give the sura of the two contrary attractions 
of the hill. To ascertain the distance between the parallels 
of latitude passing through the two stations on contrary sides 
of the hill, a base must be measured in some level spot 
near the hill, and connected with the two stations by a 
cliain of triangles, the direction of whose sid^ wi^h re- 
spect to the meridian, should be settled by astronomical 
observations. 

'riiub there were three* principal operations requisite to be 
formed: 1. To find by celestial observations the apparent 
difference of latitude between the two stations, chosen on Oie 
north and south sides of the hill. Z To find the iUstance 

X 2 
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between the parallels of latitude. S. To determine the figure 
and dimensions -of the hill. 

By the calculation of two triangles, fofmed by the two 
cairns and the two stations oft the observatory, the distance 
between the parallels of latitude passing through the two 
' stations on each side the hill comes out 4364.4 feet, which, 
according to M. Bougucr s t^ble of ^he length of a degree in 
this latitude of 56° 40', at the rate of 101.64 English feet to 
one second, answers to an arc of the meridian of 42''.94. 
The other series of triangles cutrried across the hill gives the 
same distance of the parallels only 10 feet less, and, conse- 
quently, the arc of the meridian only of a second less. 
Thus the difference of latitude found by the astronomical ob- 
servations conies out greater than th» difference of latitude 
answering to the distance of the parallels, the former being 
54'^6, the latter only Thd difference 1 3 ^'.6 is to be at- 

tributed to the sum of the two contrary attractions of the hill. 

The attraction of the hill, conjpgiited in a rough manner, on 
the supposition qf its densitj' being equal to the mean density 
of the earth, and the force of attraction being inversely as 
the square of the distances, comes out about double this. 
Whence it should foMow, that the density of the hill is about 
half the mean density of the earth. 



Account of a IVoman in the Shire of livittg vnthout Pood 
or Drbih. By Dr, MACKvmAF,, 

Janet M‘Leod, unmarried, aged 33 years and some 
months, daughter of Donald M‘Leod, of Kincardine, Ross- 
shire ; in tlje J5th year of her age had a pretty sliarp epileptic 
fit ; she had till then been in perfect health, and continued 
so till about four years afler, when she had a second fit, 
which lasted a day and night ; and a few days afterwards, 
she was seized with a fever of several weeks* continuance, 
from which she had a very tedious recovery of several 
months. She took to her bed, complaining much of her 
Iieart and head; and afterwards she never rose out of it 
except wdieii lifted, seUloni spoke a word, and had so little 
craving for Ibod, that at finst htr 'parents could only by com- 
pulsion get her id take as much as would support a sucking 
infant : afterwards she gradually fell off* from taking even 
tliat small quantity ; so that, at Whitsuntide, 1763, she totally 
Versed food and drink, and her jaw became so fast locked, 
that it was with the greatest difficulty her father was able 
with a knife or other methods to open her teeth so as to 
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>a little thin gruel or whe 3 ^, which so much 

generally ran out at the comers of her mouthy that they 
could not be seni^ble that any of it had been swallowed.* 

> Al^ut this time, they got| a bottle of the water from a 
medicinal spring in Brea*mer, of which they endeavoured to 
get her to swallow a part, by pouring some out of a spoon 
between her lips, her jaEis all tim while fast lockeB, but a all 
ran out. With this, however, they rubbed. her throat and 
laws, and continued the trial to make her swallow, rubbing 
her throat with the water that ran out of her moutli for 
three mornings together. On the third morning, during this 
operation, she cried, ** Give me more water;*' when all that 
remained of the bottle was given her, which she swallowed 
with ease. These were the only words she spoke for almost 
a year, and she continued to mutter some more for 12 or H 
days, afler which alic ^id •hot speak, and r^^jected, as for- 
merly, all sorts of nourishment an<l d^ink, till July, 1765, 
when a sister of kers lhoug)i(, by some signs she made, that 
slic wanted her jaws opened ; which her father effected by 
putting the handle of a horn-spoon between her teeth. Slie 
said then, intelligibly, “ Give me a drink and drank at one 
draught about a pint of water. ' Her hither then asked her, 
•< Why she would not make some signs, though she could not 
sneak, when she wanted a drink?" ^le answered, “ Why 
should she, when she had no tlesirer • At this period they 
kept the jaws asunder with a bit of wood, imagining she got 
her speech by her jaws being opened, and ^continued them 
thus wedged about 20 days, though in the first four or five 
days she had wholly lost the power of utterance. At last 
they removed the wedge, as it made her lips sor*^. At tliis 
time she was sensible of every thing done or said about her ; 
and when her eye -lids were opened for her, she knew every 
body ; and when the neighbours in their visits lamented her 
condition, they could observe a tfear stand in her eye. 

The situation and appearances of the patient were carefully 
examined the 21st of October, 1767, by Dr. M., who likewise, 
in October, J772, being informed that the patient was re- 
covering, visited her, and found her condition to be as follows : 
About a year preceding this last date, her par&ts cy;ie da^ 
returning from their country labours (having left their 
daughter, as for some years before, fixed to her bed,) were 
greatly surprised to find4ier sitting on her hams, on the side 
of the house opposite to her bed-place, spinning wiA kef 
mother's distaff. Dr.’M. asked, whether she ever ate or 
drank? whether she had any of tlie natural evacuations? 
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whether she ever sphke or attempted to speak ? A«id was 
answered, that she sometiities crumbled a bit of oat or barley 
cake in the palm of her hand, as if to feed a chicken ; that 
she put little crumbs of this in%) the gap of her teeth, rolled 
them about for some time in her mouth, and then sucked out 
of the palm of her hand a little water, whey, or milk ; and 
this, once dr twice a day, anti even ahat by compulsion : that 
the egesta were in proportion to the ingesta ; that she never 
attempted to speak ; tliat her Jaws were still fast locked, her 
hamstrings tight as before, anci her eyes shut. On opening 
her eye-lids Dr. M. found the eye-balls turned up under the 
edge of the os frontis: her countenance was ghasUy, her com- 
plexion pale, her skin shrivelled and dry, and her whole per- 
son rather emaciated ; her pulse with the utmost difficulty 
to be felt. She seemed sensible and tractable in every thing, 
except in taking, food ; for, at hi^ reefuest, she went through 
her different exercisus, shunning on the distaff, and crawling 
about on her hams ; by the wall, qf the house, with the help 
of her hands; J)ut when desired to eat, she showed tlie 
greatest reluctance, and indeed cried before she yielded ; and 
this was no more^than, as ho had said, to take a few crumbs, 
enough to feed a bird, and to stick half a spoonful of milk from 
the palm of her hand. On the whole, her existence was 
little less wonderful at this ti^ne tlian vrlien he first saw her, 
when she had not swmowed the smallest particle of food for 
years together. 

Of Persons who cotild not distingvish Colours, By Mr, Ji 
JIUDIURT, 

The chief subject of tliis paper was one Harris, who lived 
at Mary-port, in Cumberland, near which place, viz. at Allonby, 
Mr. Huddart lived. Mr. H. had ofVen heard from others 
that Harris could discern the form and magnitude of all ob- 
jects very distinctly, but could not distinguish colours. This 
report having excited Mr. H.’s curiosity he conversed with 
him freejuendy on the subject. The account he gave was tliis : 
that he had reason to believe other persons saw something in 
objects which he could <not sec ; that their language seemed 
to mask qualities with confidence and precision, which he 
could only guess at with hesitation, and frequently with error. 
His first suspicion of this arose when he was about four years 
old. llaving by accident found in the street a child's stock- 
ihgf he carried it to a neighbouring house to enquire for the 
owner; Jie observed the people called it a red stocking, though 
he did not ilnderstand why Uiey gave it tlmt denomination, as 
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he hin^elf thought it complcteiy descriheif by being culled a 
iftocking. The circumstance, however, remained in his me- 
mory, and with other subsequent observations led him to the 
knowledge of his defect. He observed, also, that, when youngs 
other^childrcn could discern cherries on a tree by some pre- 
tended difference of colour, thou^ he could only distingutsli 
them from the leaves by Jheir difference of size •and shape, 
lie noticed, too, that by means of this difference of colour 
they could see the cherries at a greater distance th^i he 
could, though he could see other objects at as great a dis- 
tance as they; that is, where the sight was not assisted by 
the colour. Large objects he could see as well as other 
persons ; and even the smaller ones if they were not enveloped 
in other things, as in t^e case of cherries among the leaves. 

Mr. H. believes he could never do more than guess the 
name of any colour ; yi^ he could distinguish white from black, 
or black from any light or bright ;colour. * Dove or straw- 
colour he called ^ite, and dif^^rent colours he frequently called 
by the same name ; yet he* coul^discern a difference between 
them when placed togetjier. In general, cdlours of an ecmal 
degree of brightness, however they might otherwise differ, 
he frequently confounded together. Yet a striped nband he 
could distinguish from a plain one; hut he could not tell what 
the colours were wdth any tolerable exactness. Dark colours 
in general he often mistook <for blstk, but never imagined 
white to be a dark colour, nor a dark to be a white colour. 

He had tw'o brothers in the same circurnsUnces as to sight. 

Of the Health 8fc. of Animals and Vegetables. By Mr, J, 
Hunter^ F, R. S. 

It plainly appears, that the living principle Will not allow 
the heat of animal.s to sink much lower than the freezing point, 
though the surrounding atmosphere be much colder, aQ<i that 
in such a state they cannot support life long ; but it may be 
observed, that most vegetables of every country can sustain 
the cold of their climate. In very cold regions, as in the 
more northern parts of America, where the thermometer is 
often 50° bolow 0, where people s ffet arc known to freeze 
and their noses to drop off if great care be not taken^yet die 
gpruce-ffr, birch, juniper, are not affected. 

Yet that vegetables can be affected by cold daily e:iq>erience 
evinces ; for Uie veget ibles of every country are affected if 
the season be more than ordinarily cold for that country^ and 
some more than others: for in the cold climates above 
mentioned, Uie life of the vegetable is often < obliged to give 
• • X 4 • 
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way to the cold of tho country : a tree shall die by tlie cold, 
then treesse and split into a great number of pieces, and in so 
doing produce considerable noise, giving Uud cracks which 
are often heard at a great distance. 

After having endeavoured to find out the comparative heat 
between vegetables and the atmosphere, when the vegetables 
were in action, I next madrf'my experiments on them when 
they were in the passive life. As the difference was vtrj 
littfe^whcn in their most active state, I could expect but very 
little when the powers of the plant were at rest* Irom 
experiment on the more imperfect classes of animals it plainly 
api)ears, that though they do not resist the effects of extreme 
cold, till they are brought to the freezing point, they then 
appear to have the power of resisting^it, and of not allo\i ing 
their cold to be brought iiiueh lower. To see how far vege- 
tables are similar to those animals ik this respect, I made 
several experiments: I ^lowever suspected them not to be 
similar, because such animals will^ die in a cejd in which vege- 
tables live ; I therefore sup|>ose*d that there is some other 
principle. 1 did'not coniine these experiments to the walnut- 
tree, but made similar ones on several trees of different kinds, 
as pines, yews, poplars, &c. to ice what was the difference in 
diffcTent kinds of tree*?. The difference pro\ed not to be 
great, not above a degree or two : however, this difference, 
though small, shows x^rincipfe in life, all other things being 
equal ; for as the same experiments were made on a dead 
tree, which stood with its roots in the ground, similar to the 
living ones, they became more conclusive. 

I'or the sake of brevity, I have drawn up my experiments, 
which were made on different trees, into two tables, as they 
were made* at two different degrees of heat of the atmo- 
sphere, including those made in the time of the verj^ hard frost 
in the jvinter of 1775-6. 'fhey were as follow : — 


1. The Atmosphere at 29^^ 

2. The Atmosphere at 2T 

Namts. 

Carol, poplar - 

lUat. 

- 29.i° 

Names. 

Spruce fir 


Heat. 

32® 

Engl, poplar - 

- 294 

Scotch fir - 


28 

Orien. plane - 

- '30 

Silver fir 


30 

Occid* plane - 

- 30 

Weymouth fir 


30 

Carol, plane - 

- 30 

Yew 


30 

Birch 

- 294 

Holly 


30 

, Scotch fir 

Cedar Lihanon 

- 284 

Plumb-tree 


314 

- 28^ 

Dead cedar 

. 

29 

Arbutus 

- SO 

Ground under 

snow 

34 
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The Force of fired Gunpowder^ md the imtial Velocities of 
Canmn BcdlSf determined hy Kyperiments, By Mr, 
, Charles Hutton^ F.R.S>^ 

The intention of the experiment is to discover the actual 
velocity with which a ball issues from a piece, in the usual 
practice of artillery. Thi* velocfty is very great ;*from 1000 
to i^OOO feet in a second of time. For conveniently esli^ 
mating so great a velocity, the first thing necessary is to re- 
duce it, in some known proportion, to a small one. 'Fliis ^ e 
may conceive to be effected thus : Suppose the ball, with a 
great velocity, to strike sonic very heavy body, as a largo 
block of wood, from whicli it will not rebound, so that th<‘y 
may proceed forward •together after the stroke, lly this 
means it is obvious, that the original velocity of the ball trM\} 
be reduced in any propbrtidn, or to §ny slow velocity, which 
may conveniently be measured, by makiug the body struck 1 o 
be sufficiently large ; for i^ is well known, that the common 
F velocity, tvith which the ball and 4>]ock of wpod would mov»' 
forward after the stroke, bears to the original velocity of the 
ball only the same ratio which the weight of the ball has to 
tliAt of the ball and block togefher. Thus, then, velocities ol' 
1000 feet in a second are eafdy reduced to those of two or 
three feet only ; which small velocity Ijeing measured by anj 
convenient means, then the number denoting it being in- 
cn^abc-l in tlic proportion of the weight of the ball to the 
Htiglit of the ball and block together, the original \elocity of 
file lull it -elf nil! thus be obtained. 

Tile number of rounds or shot was eight, and the circum- 
stances and results as exhibited in the following Ud)le : — 


Weiglit of 

Piam. of 

Velocity 

powder. 

tliu ball. 

per see. 

Oz. 

Inches. 

Feet. 

‘i 

1.98 

458 

2 

1.98 

631 

2 

1.98 

650 

2 

1.97 

646 

2 

1.97 

604 

2 

1.96 

598 

4 

1.97 

881 

4 

• 1.96 

950 


7'he second course was performed on the Sd of June, ITS 5, 
which was a clear, dry day, but windy. 
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Weight of 

Diam of 

Velocity 

•powder. 

the ball. 

per sec. 

Oc. 

Inches* 

•Feet. 

2 

*^08 

800 

2 

2.08 

1003 

2 

2.08 

943 

2 

' 2.08 « 

767 

2 

2.08 

731 


It is very remarkable, that in the experiments of this day, 
the mean velocity with two ounces of powder, is 973, whereas it 
was no more than 626 in the former day with the same quan- 
tity of powder, though tlv^ balls were heavier with the gi*eater 
velocity, in the ratio of 19 to 17 nearly. 

Tlie third course was made on the I'ikh of June, 1775, being 
a clear diy, and calm day. 


Weight of j 

Diam. of 

Velocity 

powdet. * 

the ball. 

per sec. 

Os. 

Inched. 

^eet. 

1 2 

• 2.080 

700 

2 

2.036 • 

799 

2 

2^045 

715 

4 

2.062 

880 

V 

2 . 0 S 6 

1163 
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Here tlie common mean weight of the ball is 18|. ounces, 
the mean velocity with two ounces of powder is 738, and that 
with four ounces of powder is JO 13 feet per second. The 
ratio of these two velocities is that of 1 to 1,414; that is, 
accurately the ratio of the square roots of the quantities of 
powder. ‘ 


A9 Accouiit of a remurhnhle Imperfectian of S»g 1 u* In a 
I Jitter from J, S( 01 r. 

I AM very willing to inform you of my inability concerning 
colours, as far as 1 am' able from my own common observation. 
1 will now inform you what colours 1 have the least khowledge 
of. I do not know any green ri the world ; a pink colour and 
a pal^ blue'are alike, I do not know one from the other. A 
full red and a full green the same, 1 have often thought them 
a good match ; but yellows, light, dark, and middle, and all 
degrees of blue, except those verjr pale, commonly called 
\Bkj , 1 know perfectly well, and can discern a deficiency, in 
any of those colours, to a particular nicety : a full purple 
and deep blue sometimes bafHc inc. 
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An Account of the Calculations made from the Survey and 
Measures taken at Schihatlieny in orrler to ascertain the 

• Mean Jlensiijt of the EartJL By Chahles liurroNy Esq. 
I\B.S 

• The effect of the attraction^ at the nortlicrn^observatopy 
was to that at the southern one nearly as 70 is to or as 
7 to 9 nearly. This difference is to be attributed chiefly to 
the effect of the hills on the south of the southern observ- 
atory, which were considerably greater and nearer to it than 
those on the back af the northern observatory. 

In order now to compare tliis. attraction with that of the 
whole earth, this body may be considered as a sphere, and 
tlie observatories as *b]aced at its surface ; since the very 
small differences of these suppositions from the truth are of 
no consequence at alf in this comi^arison. • Now the attrac- 
tion of a sphere, on a body at its surfa*cc,*i8 known to be =: >{ cd, 
wliere rf is = thij diameter of the sphere, and r = 3,1116 = 
tlie circumference of the circle ^f which the diameter is 1. 
Hut cd is :=z the circuilifcrence of the circle to the diameter 
d; and, therefore, the attraction of a sphere w^ill be expressed 
by barely of its circumference ; *w’hi(‘h is a theorem well 
adapted to the present computation. The length of a degree 
in the mean latitude of 4.5^^^. is Frencli toises ; and 

the same result nearly is obtained by taking a mean among 
all the measures of degrees there set down, that mean being 
57038 toises. Mr. II. therefore uses the round number 
570.30 as probably nearer the truth. This number being 
multiplied by 6, the product 342180 shows the number of 
French feet* in one degree ; but the lengths of the Paris and 
London feet are as 76.734 to 72, that is, as 4.263 to 4; there- 
fore, as 4 ; 1'.263 : : 342180 : 361678 ~ the Enghsh^feet in 
one degree ; and this being multiplied by 360, the* whole 
number of degrees, there results 131284080 feet for the 
whole circumference, which are equal to 24864' miles, 
making 69 to a degree in the mban latitude. Lastly, of 
131284080 give 87522720 for the measure of the attraction 
of tJie whole earth. • • 

Consequently, the whole attraction of the earth k to the 
sum of the two contrary attractions of the hill as tlie num- 
ber 87522720 to 8811^ that is, as 9933 to 1 very nearly, on 

3 osition that the density of the matter in the hill is eqyal 
le mean density of that in the whole earth. 1 

But the Astronomer Royal found, by liis observations, that 
tlie sum of the deviations.oi’ the plumb-line, produced by the 

X 6 , 
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fwo contrary attractions, was tl.6 seconds. Hence, then, it 
is to be inferred, that the attmetion of the earth is actually 
to the sum of the attractions of the hill nearly as radius to 
ttie tangent of 11.6 seconds, tknit is, as 1 to .0000562S9, or 
ns 17781 to 1 ; or as 17801* to 1 nearly, after allowing fhr 
the centrifugal force arising from the rotation of die earth 
about its axis. * 

Having now obtained the two results, namely, that which 
arises from the actual observations, and that belonging to the 
computation, on die supposition of an equal density in the 
two bodies, the two proportions compared must give the 
ratio of their densities, which is that of 17801* to 9933, or 
1 1*31* to 800 nearly, or almost as 9 to 5. And so much does 
the nu^m density of the earth exceed tliat of the hill. 

It appears not unreasonable to , suppose the mean specific 
gi'avily of the inountaiu to be from ^.7 to 2.75 or 2J. Now 
y X 2 • gives or almost 5; that is, under these circum- 
stances, the medium density or sptcific gravity of the whole 
mass of the earth, in propoi^tion to that of water, is nearly 
as 5 to 1, or that it is 5 times the weight of water. 

Knowing, then, die mean density of die earth in comparison 
with water, and the densities of* all the planets relatively to 
the earth, we can now assign the proportions of the densities 
of them all as compared » to wat-«r, after the manner of a com- 
mon table of specific gravities. And the numbers expressing 
their relative densities, in respect of water, are annexed. 


Water 

1 

Mars 

8! 

The sun 


The moon - 

8.*l 

Mercury ^ - 

lOi 

Jupiter 


Venus ' - 
The earth 

5 

Saturn 

1*1 


AccoioU of an h.fant Musician, By Cainr.wt. BunHXYi 
Doctor of and F* R.S, 

Wm..Cwotcii was born at Norwich, July 5. 1775. His 
father, by trade, a carpenter, having a passion for music, of 
which, however, he had no knoi^v ledge, undertook to build an 
organ, o\i ii'hich, as soon as it would speak, he learned to play 
two or^ throe common tunes, with which, and such chords as 
were pleasing to his ear, he used to try the perfection of his 
imtrpment. About Christmas, 1776, when the child was 
only^ a yeai: and a half old, he discovered a great inclination 
for by leaving even his food to attend to it when the 

org^ was playing ; and about Midsummer, 177*7, he would 
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toucli*the key-note of his particular fAvourlte tunes, in order 
to persuade his father to play them. Soon afler this, as he 
was unable to Aame these tunes, he would play the two or 
tlireo first notes of them, w]j|en he thought the key-note did 
not suificiently explain which he wished to have played. 

Being left, while his mother went out, in the dining-room 
witli his brother, a youth of abchit 14* years old, fte would not 
let him rest till he blew the bellows of the organ, while he sat 
on his knee and beat down the keys, at first promiscuously ; 
but presently, with one hand, he played enough of “ God saA'O 
the King** to awaken the curiosity of his father, who being in 
a garret, w'hich was his work-sh^, hastened down stairs to 
inform himself wlio was playing this tune on the organ. 
When he found it waj the child, he could hardl} belieye what 
he heard and saw. At this time he was exactly two years 
and three weeks old. • • ^ , 

’fhe next day he made himself most^r of the treble of the 
second part ; and the daj'^aiter he attempted the base, which 
he perlbrmed nearly correct iiit every particular, except the 
note immediately before the close, which, being an octave 
below the preceding sound, was out of the reach of his little 
liand. In the beginning of Novembers 1777, he played both 
the treble and base of “ Lft ambition fire thy mind,*’ an old 
time, which is, perhaps, now better jenown by the words to 
M hii'li it is sung in Love in* a VillRg^,” Hope, thou nurse 
of young desire.” 

At this time, such was the rapid pi ogress Uc had made in 
judging of the agreement of sounds, tliat he played the Easter 
hymn witli full harmony ; and in the last two or three bars of 
ilullclujah, where the same sound is sustainetj, he played 
chords with both hands, by which the jxirts were multiplied 
to six, which he had great difficulty in reaching on account of 
the shortness of his fingers. It was, also, to be observed, 
that in making a base to tunes which he had recently caught 
by his ear, whenever the harmony displeased him, he would 
continue the treble note till he hud formed a better accom- 
paniment. 

Another wonderful part of his prematurity W'as the being 
able, at two years and four months old, to traiTsposi^ into the 
most extraneous and difficult keys whatever he played ; and 
now, in his extemporaneous flights, he modulates into all keys 
with equal facility. The last qualific'ation which ^ Dr. B. 
points out as extraordinary m this infant musician, is Aie 
being able to play an extemporary base to easy melodies, 
wlieii performed by another person on the same instrument. 
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But these bases must ^not be imagined correct, according to 
the rules of counter-point, any more than his voluntaries. 
He generally gives, indeed, the key-note td passages formed 
from its common chord and its ^iversions^ and is quick at dis- 
covering when the fifth of I he key will serve as a base. At 
other times he makes the third of the kc'y serve as an ac- 
companiment to melodies, formed fiom the liarmony of the 
chord to the key-note ; and if simjde passages are played 
slow, in a regular progression, ascending or descending, lie 
soon finds out (hat thirds or tenths, below the treble will 
serve liis purjiose in furnishing an agreeable accompaniment. 

Musical prodigies of this kind are not uiifrequciit ; there 
have been several in Dr. B.’s memory on the harpsichord. 
But the two sons of the Uev. Mr. W^*sley seem to have dis- 
covered, during early infancy, very uncommon faculties for 
tlie practice of music, .(.'hurles, Vhe Mdest, at ^Zi years old, 
surprised his father tb\ 'playing a tune on the harpsichord 
readily, and in ju>t time : soon after he playt‘d several, wliat- 
cver his mother, sung, or wsiatcver he heard in the street. 
Samuel, the youngest, though he was three years old before 
lie aimed at a tune, yet by constantly hearing his brother 
practise, and being accustomed to gcaid music and masterly 
execution, before hev^as six years old arri\ed at such know- 
ledge in music, that lii^ extenvoorary piTtbnnaiice on keyed 
instruments, like Mo:Sart’s, was so masterly in point of in- 
vention, modulation, and accuracy of execution, as to surpass, 
in many partly ali'irs, the attainments of most professors at any 
period of their liyes. Indeed Mo/art, when little more than 
four years old, is said to have been not only capable of 
executing lu'^sons on his favourite instrument, the harpsichord, 
blit to have composed some in an easy style and taste, which 
were much approved ; ” and Samuel Wesley, belbre he could 
write. Was a composer, and inent illy si't the airs of several 
oratorios, which he rctaine 1 in iiieinery till lie was eight years 
old, and then wrote them down. 


On the Irruption of Mwfnt inAngmUYl*l% In 

a fHterfrom Sir IFm. IJiMiLros^ K,Ih F.B.S. 

• Oi^ tile 5th of August, about two o’clock in the afternoon, 
8ir W. perceived, from his villa at Pausilippo, in the bay *of 
N^ple%. wlience he had a full view of* Vesuvius, wliieh is just 
opp<fsite, and at the 'distance of about six miles in a direct 
line from it, that the volcano was in a most violent agitation : 
a white gnd sulphureous smoke issued continually aud iiiipe- 
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tuously from its crater^ one puff impelling another^ and by an 
accumulation of those, clouds of smoke resembling bales of 
the whitest cotton. Such a mass of them was soon piled over 
‘ the^op of the volcano, as e|ceedcd the height and size of the 
mountain itself at least four times. In the midst of tliis very 
white smoke, an immense quantity of stones^ seorisc, and 
ashes, were shot up to* a won&erful height, certainly not less 
than 2000 feet. 

August 7. the volcano remained much in the same state ; 
but about midnight its fermentation increased greatly. The 
second fever>fit of the mountain may be said to have mani- 
fested itself at this time. Sir W. was watching its motions 
from the mole of Naples, which has a full view' of the volcano, 
and had been witness to several glorious picturesque effects 
produced by tlie reflection of the deep red Are, which issued 
from the crater of Vtsuvfus, and ipounted>up in the midst of 
the huge clouds, when a summer storai, called here a tropea, 
came on suddl*nly, and blended its heavy w'atery clouds 
with the sulphureous and mineral ones, which were already 
like so many other mountains piled over the summit of tlie 
volcano : at this moment a fountain of fire was shot up to an 
incredible height, casting so* bright a light, that the smallest 
objects could be clearly distinguished at any place within six 
miles or more of Vesuvius. ^ , 

August 8. Vesuvius was quiet till tdVi’ards six o’clock in the 
evening, when a great smoke began to gather again over its 
crater, and about an hour after, a ruuibfiwipBTibterraneous 
noise was heard in the neighbourhood of the volcano : the 
usual throws of red>hot stones and scoria^ began, and increased 
every instant. At about nine o’clock tl^re was'a loud report, 
which shook tlic houses at Portici and its neighbourhood, to 
such a degree as to alarm their inliahitants, and drive them 
out into the streets ; and many window's were broken, and 
walls cracked, by the concussion of the air from that explo- 
sion, though faintly heard at Naples. In an instant a fountain 
of liquid transparent Are began to rise, and, gradually increas- 
ing, ari’ivcd at so amazing a height as to strike every lie- 
holder with the most awful astonishment. J'he height of 
this stupendous column of Are could not be less than three 
times tliat of Vesuvius itself, which rises perpendicularly near 
3700 feet above the level of the sea. 

August 9. about nme o’clock in the motning, th^ 
fever- tit of the mountain began to manifest itself bjr the 
usual symptoms, such as a subterraneous boiling noise, violent 
explosions of inflamed mq^tter from the crater of th^ volcano, 
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accompanied with smoke and ashes, which symptoms incteased 
every instant. Hie smoke was of two sorts ; the one as wliite 
as snow, the otlier as black as jet. Thef white, as de- 
scribed in the former part of tln^ journal, rolled gently mass 
over mass, resembling bales of the whitest. cotton ; and the 
black, composed of scorj«'e and minute ashes, shot up with force 
in the midst of the white sinuke, wldch, iVoni the minerals, 
was also sometimes tinged with yellow, blue, and greein 
Presently such a tremendous mass of these accumulated clouds 
stood over Vesuvius as seemed to threaten Naples again, and 
actually made the mountain itself appear a mole-hill. Tliis 
day’s eruption was similar to that of the 5lh, but many de- 
grees more violent 

August 1 1 . about six in the morning, the fifth and last 
fever-fit of the mountain came on, and gradually increased. 
About 12 o’clock it was at its height, and very violent indeed, 
tlie explosions being louder than those that attended the 
former eruptions. The same mountains of white cotton-like 
clouds, pilled one over another, rose to such an extraordinary 
height, and formed such a colossal mass over Vesuvius, as 
cannot possibly be described, or scarcely imagined. It may 
have been from a scene of this kind that the ancient poets 
took their idcMS of the giants wagiiig war with Jupiter. 

Proce<»ding toOttaianp, which is rcckotud to contain 12,(X)0 
inhabitants, nothing cdvild be more dismal than the sight of 
this town, unrooi’ed, half buried under black scoricc and ashes, 
all the wiiub wards the mountain broken, and some of the 
houses themselves burnt, the streets choked up with these 
ashes ; in some that were narrow, the stratum was not less 
than four feet thick, and a few of the inhabitants Just returned 
were employed in dearing them aWay, and piling up the 
ashes In hillocks to get at their ruined houses. The moun- 
tain oP Somnia, at the foot of which Ottaiano is situated, ' 
hides Vesuvius from its sight, so that till the eruption became 
considerable it was not visible to them. On the 8th, wdien 
the noise increased, and the fire began to appear above the 
mountain of Somma, many of the inhabitants of this town flew 
to the churches, and others 'v ere preparing to quit the town, 
when a ( sudden violent report w'as heard ; soon after which 
they/ound themselves involved in a thick cloud of smoke and 
minute ashes : a horrid clashing noise was lieard in the air, 
andpr0$^tly feH a deluge of stones ami large scorise, some of 
wlu^ scoriae were of the diameter of seven or eight feet, and 
mw^have weighed more than 100 pounds before they were 
bttften by their fall, as some of the fragments of them stUl 
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veighod upwordH of 60 pounds. When these large vitrified 
masses either struck against each other in the air^ or fell on- 
the ground, they broke in many pieces, and covered a large 
'space around them with vivid, sparks of fire, which communi- 
cated their heat to every thing that was combustible. In an 
instant the town and country about it were on fire in many 
parts ; for in the vineyards therd were several stiiiw huts, all 
of which were burnt. A great magazine of wood in the 
iieart of tho town was all in a blaze ; and had there been mueik 
wind the flames must have spread universally, and all the in- 
habitants would have Infallibly been burnt in their houses ; for ' 
it was impossible for them to stir out. Some who attempted 
it with pillows, tables, chairs, the tbps of wine casks, &c. on 
tlieir heads, were either knocked down, or soon (li'iven 
back to their close quarters under arches, and in the cellars 
of their houses. Had •the •eruption lasted ^an hour longer, 
Ottaiano must have remained exactlyWn^the state of Pompeia, 
which was buricc^ under the ashes of Vesuvius just 1700 years 
before, with most of its inluifiitai^s, whose bones are to this 
day frequently found ui^ler arches and in tlie cellars of the 
houses of that ancient city* 

llie number and size of the atones, or, more properly speak- 
ing, of the fragments of lav^, which were thrown out of the 
volcano in the course of this eruption, and which lay scattered 
thick on the cone of Vesuvius, 'and at*fl#e foot of it, were in- 
credible. The largest they measured was in circumference 
no less tlian 108 English feet, and 17 feef*j2igiL«.It was a 
solid block, and n)uch vitrified : in some parts of it there were 
large pieces of pure glass, of a brown yellow colour, like that 
of which common bottles are made, and, throughout, its pore% 
seemed to be filled with perfect vitrifications of the same sort. 
The spot where it fell was plainly marked by a deep impres- 
sion, alinost at the foot of tlie cone of the volcano ; and it 
took three bounds before it settled, as w'as plainly perceived 
by the marks it h^ lefl on the ground, and by the stones 
which it pounded to atoms under a prodigious weight. An- 
other solid block of ancient lava, 66 feet in circumference, and 
19 feet high, being nearly of a spherical shape, was thrown 
out at the same time, and lay near the former.* Thij stone 
had the marks of having been rounded, nay almost polished, 
by continual .rolling in torrents, or on the sea-shore ; but it 
liad undoubtedly been, in that state, thrown out of the vol- 
cano, and may therefore be the subject of curious sp%ciila^ 
tions. Another block of solid lava that was thrown mbeh 
farther, and which lay in the valley between the cone of 
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Vesuvius and the Hermitage^ was 16 feet highland 92 \n cir* 
cumfereiice> though it appeared^ by the large fragments that 
lay round, and were detached from it by the shock of its fall, 
that it must have been twice as considerable when in the air. 
Tliere were thousands of very Urge fragments of different spe- 
cies of ancient and modern lavas, that lay scattered on the cone 
of Vesuvius, and in the vallies at its foot ; but these three were 
the largest of those they measured* They measured two 
fjther stones in the valley between Somma and Vesuvius; the 
one was 22 J feet long, feet broad, and 10 feet high ; 
the other, 1.1 feet high, and 72 feet in circumference. 


Astronomical Ohsen^ations relating to the Mc^mtains of the 
Moon. By Mr, Her^cull, 

Nov. 30. 1776, six o’clock in the nvorning, a rock, situated 
near what Hevelius callii Lacus niger major, was measured to 
project 41^56. Thcn^ by Hevelius’s method^the perpendicular 
height of the rock is found ,to be about one mile. The same 
morning, a greaf many rock*), situate^ about the middle of the 
disk, projected from ‘25M13 to 26^o6» These rocks are all 
less than half a mile high. 

Jan, 13. 1780, seven o’clock, ^Mr. H. examined the moun- 
tains in the moon ; but there was not one of them tlmt was 
fairly placed on level ^*ound,> which is a condition very ne- 
cessary for an exact measurement of the projection. If there 
should ^ i^^plivity on the moon before the mountains, or a 
tract of hills placed so as to cast a shadow on that part before 
them which would otherwise be illuminated, it is plain that 
i^tlie projection would appear too large ; and, on the contrary, 
should thefe be a rising ground before them, it would appear 
too little. As far as he was able to judge of the direction of 
the Ime of illumination, the highest hill projected 26^31: 
thence we find, as before, that the perpendicular height is less 
tlian half a mile. 

Jan. 14. 11 o’clock, he took the projection of the highest 
mountain, whicli was situated at the western edge. It mea- 
sured 24".68, or about 27 miles ; and the perpendicular height 
comes ouUess than half a mile. There was not another moun- 
tain in^ thsTibdge of the disk so high as this. Jan. 17* seven 
o’clock, a very high mountain piojected no less than 40*^.625. 
Its situation is in the south-east q/iadrant ; and the perpen- 
diqulhr height of the moiuitain is li».47, or less than a mile 
And a half 

? From these observations, Mr. II. believes it is evident, that 
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t!ic hdght of tlie iuiiAr mountaina^ geinerul has been greatly 
over-rated ; and that, when we TOve excepted a few, the 
generality do not exceed half a mile in Uieir perpendicular 
eleviOion. v 


A Storm of Lightning at East Bourn, SepL 17. 1 780i 

About nine in the mdSrnin^ a black cloud passed over the 
house of James Adair, Esq., Recorder of London. He saw 
some shafts of lightning pass from it to the sea, and while 
standing in the window viewing them, a flash threw him several 
yards backward on the door, where he remained some time, 
sensible, but unable to move, see, or speak. His coat and 
breeches were torn, and part of the buttons melted. The 
steel chain of his goldVatch was blended with the gold. His 
flesh on the right sulejwas^corched and tom, and his metal 
sleeve-button, and his penknife, and .a key in his pocket, were 
partly fused. * • 

Every pane in^the window was smashed, and so completely 
removed, that it did not appear^ there had keen any glass in 
it, but the frame was little damaged. A pier-glass, and the 
room-door were shattered in, pieces, and the bed-posts in an 
adjoining room and the bell-wires were destroyed. 

In the- room below were the coachman, butler, and footman. 
The coachman was struck dqad. Ijis clotlies, his wig, and 
cravat, were much torn, and the enamel face of his. watch 
broken, and the links of the steel chain fixed together. 

The footman was also thrown dead on tl i rm WM T* He was 
much scorched and bruised, and had a very large wound in 
Ills side. His buckskin breeches were much torn, and the 
steel of a knee-bucklc driven through them. The window-sash 
was driven in. 

'J'he butler had a telescope in his liand, which was broken 
to pieces, and his hat and wig were thrown to some dfstance, 
but he was little iniured. 

A young lady Ipd her maid were in the room over Mr. 
Adair, and were tKrowii down and rendered insensible, and 
the bed-posts and bell-wires were destroyed. 

Multitudes on the shore saw die stream or ^11 strike the 
bouse, and resembled it to a sky-rocket. • 


Account of the HarmaUan, a singular Afncan Wind, By 
Dr,J)oosoN» ^ ^ • 

Tub harmattan is a periodical wind, which blows fioifl the 
Ulterior paits of Africa towards the Atlantic Occan.^ U pro- 



4f7G NAIURAL IflSTOnV OF THE TERMITES OP AFRICA. 

vails, at periods, in l^i^ce^yier, January, and February,* over a 
line of 2000 miles of coi^ and comes from the north-east. 
It is accompanied by a fog, which leaves a dry whiteness, and 
affords no dew or moisture. If destroys all vegetation, and 
renders every thing so dry, tjiat the natives then set fire to 
the high grass to clear the country, and the destruction spreads 
with frightful rapidity. * * 

The covers of books, and even of a trunk, are shrivelled up. 
Household furniture is much damaged, and the panels of doors 
and wainscot are sjiiit. The joints of floors open, and ships 
become leaky. Casks let out their contents, and require con- 
stint attention to their hoops. 

The eyes, nostrils, lips, *and mouth, are rendered dry and 
uneasy, and tlie scurf-skin pc'els off. ♦Salt- of tartar remains 
dr}^ by day and night, and when previously liquefied becomes 
dry in two or three hours. The tvaplbration of all moisture 
is excessive, or four t^rntfs that in other countries^ 

Ne\ertheless it is salubrious to Uic humaif constitution. It 
recovers invalids^in many ditorders, and stops the progress of 
epidemics. It is supposed to proceed from some mountains 
called Caphas, and to be loaded with the arid pulverised 
dust of the great desert of SaHara. The south-west wind in 
tlie Mediterranean, called the Sirticco, is believed to have the 
same origin. The Faqtees, or black natives, divide the year 
into the names o£ thc'pfevailing winds, which tliey call by the 
names of the stars. 


Account of Termites in Africa^ and other Jiot Climates. JBy 
• Mr. H. Smeathman. 

TiiEbE ants are called bugga-bugs, wood-lice, wliite ants, 
cutters, piecers, eaters, and destructors, in different places. 
They destroy all timber in buildings, all furniture, and all 
household stuff and merchandise, and nothing escapes them 
but metal or stone. 4i| 

They are called ants, but they do not^esemble them In 
form or changes, only in their large communities and extra- 
ordinary nests, constructed uritli covered galleries, and in their 
pr^kvidept lal>Murs ; but they far surpass our European ants, 
as well as bees, wasps, beavers, and other animals, in the arts 
' f building, and in sagacity and government. 

Their communities consist of one ifiale and one female, who 
afe the common parents of three orders of the insects, which 
togetlier constitute great commonwealths or monarchies. 
Tlierc arc several species, and some build on the ground* 
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Others ^11 the branches of trees, oflen at great heights. The 
three orders in each community consist of the labourers, the 
soldiers, and the i^inged or perfect insects, which ^e male 
and female. From among these latter, kings and ^eens are 
elected, which soon emigrate, ^nd found new communities. 

The largest species is called termes helficosiis^ and is best 
known on the coast of A$*ica. ft erects immense buildings 
of well attempered clay, with such art and ingenuity as to 
excite tlie astonishment of man. In Senegal they resemble 
the villages of the natives, being 10 or 12 feet above the 
ground, and like very large hay-cocks. Comparing the size of 
the animal with that of man, these buildings are four or five 
times the height of the Monumenf. 

Every building consists of two parts an exterior dome, and 
an interior, divided into an amazing number of apartments. The 
exterior is a protectioi* froji the weather, and in the interior 
reside the king and queen, and tlus whole community, with 
magazines stored>widi provisions and conveniences. 

They raise these immenk'’ structures in separate turrets, of 
the shape and size of sugar-loaves, and thenifill it between till 
the dome is completed, by joining the tops of the loily turrets, 
which they raise in tlie centre. Tlien they take away the 
bases of tlie central turrets, and apply the clay to the con- 
struction of the interior. The wiUl bulls stand on them as 
sentries for the rest of the herd, men climb up them 
when they desire to take distant views, and three or four men 
may staml on a single one, » , 

The royal chamber is in the centre, in t IicT^apiT of aT large 
oven. Its floor is perfectly horizontal, and its roof a solid 
and well-turned oval arch. The entrances into itare so small, 
that the king and queen can never leave it. ^ound it are 
numerous apartments for soldiers and attendants, and adjoin- 
ing arc magazines filled Mith gums and hardened jyicesof 
plants of various colours. Among these are the nurseries 
for eggs and you^ built of wood joined by gum, and in vast 
numbers not mo* than half an inch in width. At first the 
nurseries are close to the royal cbainbur ; but as the colony 
increases, those for attendants arc increased, and the nurseries 
placed at greater distances, in performing which they are con- 
tinually employed. Tlie whole of the central part ijf covered 
with a common roof. 

Beneath the whole are common sewers of vast size, even as 
large as the bore of a cannon, to carry oflT water, and lined with 
thick clay: one of them, which was measured, was Ifi inches in 
diameter, descending to the gravel, from the finer parts of 
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which tliey make tlieiF hard mortar with their mouths, o'fhcse 
subterraneous passages are carried horizontally to vast dicK 
tanccs, lil^ passages tram old castles, from which they emerge 
on any building or merchandise which they intend to attack. 
As they cannot carry up perpendiculars, all the ascents and 
descents are made by spirm roads. 

For comUiunication inside/ they construct elliptical bridges ; 
and Mr. S. had one 10 inches long, half an inch wide, and a 
quarter of an inch tliick. It was strengthened by a small 
arch at bottom, and the centre of it was hollowed out for the 
safety of the passengers. 

A smaller species build their city in the shape of an up* 
right CYLINDER, about 27 inches high, and cover it with a 
roof of the same black earth, like the tpp of a mushroom, or 
the roof of a cottage which hangs beyond the walls. When 
one is too small they build others'close to it, and five or six 
generally stand together 

The termes arborum build their nests between the arms 
and stems of a tree, at the height of 70 or 80 feet, some- 
times as large as a sugar hogshead. They are com))o$ed ot 
small particles of wood, and tlie gums ana hardened juices 
of trees, worked by these industrious and interesting little 
creatures into a paste, and then/^formed in cells and a})art- 
ments, in such connection witli the tree that nothing can 
sever them. » 

The laifiourers among the termes bellicosus are about a 
quarter of inch long, and 25 of them weigh but a grain. 
There are about 100 to every soldier: they run faster than any 
insect of their size, and are always bustling about their afiairs 
The soldiers are labourers who have advanced a stage to the 
winged state* They are half an inch long, and their jaws r.re 
adapted for piercing and wounding, being just like two vexy 
sharp *iwls a little jagged; while the mouths of the labourers 
are calculated only for gnawing and holding. In the third 
order, they are six or seven tenths of an in^ in length, and are 
furnibhed with four large, brownish, transpflfent wings. Tli('ir 
''size is equal to that of 30 labourers, or two soldiers, and they 
have two conspicuous eyes, to sud their search for new dwell- 
ings. ^They^ issue in such prodigious numbers, tliat they 
become^ food for birds, other insects, reptiles, and even man, 
so tlTht not a pair in many millions establishes a new coiu- 
iiiunity. o 

* They become in tills state, from bemg the most active, tn- 
dusflrious, fierce, and, implacable little animals in the world, 
Uie n^ost helpless and cowardly; the prey of other ants, wht 
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are evtjjry where seen dragging them 4o tlicir nests. The 

frw who survive tiie genera) massacre. of their race are 
preserved by the 'labourers of other nests, and by them 
clccteiUcings and queens of new states. They enclose them 
in a small chamber of clay, wi^h entrances large enough only 
f')r themselves, and become voluntary subjects, taking it on 
themselves to provide an^ fight *for them, till thehr own pro- 
geny arc numerous enough to divide the task with thenr. 

They make pipes of the material of which they build. 
They thus line most of the roads leading to and from their 
nesrts, and pass through woods and over rocks in this secure 
manner, while, if alarmed, they retreat into their subterra- 
neous passijgos. I’he common ant* is their most formidable 
c» emy ; and as tlioy cannot see, and are soft, while the others 
are hard, the termes never appear above ground, or out of 
their covered ways, any accident to which they instantly re- 
pair with unwearied industry. If destroyed several times the^ 
give it up ; but if ^ be an iniportant road, they soon restore it 
'i'liub making tlnir approaches under ground, they 
ascend through the timbers, perforate them completely, and 
afterwards every wooden part of houses, till they have ruined 
them. The termes arbor um sometimes form their nests in 
roofs, but more commonly iiv the trunk of a tree, perforating 
every part, and destioying eveiy thing within and near it. 

They destroy all the softer substanvfc^s first, and arc parti- 
cularly fond of pine boards, eating away the entire inside, and 
Laving the sunace as thin as paper. A stake Jn a ^hedg^ is 
their sure prey; of which tiiey leave only the^wk, and if the 
bark tail, or the outside of a beam, they cover it with tlieir 
mortar, so that no one suspects their attack till the things are 
handled, or till a support gives way. Fallen trees they perforate 
in like manner, and what appears to be a sound piece of timber 
often proves but a shell, which may be crushed between the 
fingers. They seem aware, that if their work were seen from 
without Uiey should bo disturbed, so that the mischief is never 
suspected till it is perpetrated. Of deserted houses, or villages, 
they leave not a vestige in a few weeks t 

If any one, from cruel curiosity, make a broach in their 
hills, a soldier runs out, and walks about the bil^ach, to ex- 
amine the cause of attack. If he go in to give alarm, '’two or 
three come out, who run as fast as they can, and these are 
followed by a large body^j Some of them beat with their for- 
ceps on the building, and make a noise like the ticking* a 
waUdi, but shriller. If they find the assailant, they fix their 
huoked Jaws in him, and maw blood copiously, and nothing 
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will remove them. If the attack is given up, the breQch will 
be restored in half an hour, by myriads of labourers, who 
come every one with a burden of mortar i» his mouth. TJio 
soldiers retire, except a few, and one, in particular, places 
himself close to the breach, turning leisurely about, and, at 
intervals, striking his forceps on the building. A loud hiss 
then proceeds from the lalJburerSf within, and they hasten, 
and redouble their pace at every such signal. If the attack 
is renewed the labourers disappear, and the soldiers are in- 
stantly outjt and if the enemy is quiet they retire again, and 
the labourers proceed. But no soldier works, nor any la- 
bourer remains when defence seems to be necessary. 

If the attack is persdvered in, the soldiers never de- 
sist, and seem to court death, and, commonly succeed in 
driving away negroes without shoes and stockings. Again 
the labourers barricade every avenue lo the interior, and they 
and the soldiers die ^voluntary deaths before the royal cham- 
ber. If the attack has not reached that nliamber, they will 
block up every avenue, and^ speedily restore the whole build - 1 
ing. If the royal chamber is outraged, the distress and con- 
fusion of the poor insects is extreme, and they continue their 
attentions and loyalty to the l^t. 

One species is the marching* terines. These move in re- 
gular colunuTh, a soldier directing a body of labourers, and 
quickening their pa<fife‘ by blows on the ground with his 
forceps. 


Of a Thernumeter for tneasaring the highest^ D grees of Heat 
. By JosiAU Wedgwood^ 

Mu. W.*adopted argillaceous earths for his measure. The 
diminution of their bulk by fire is a distinguishing character 
of this order of earths. It begins at a low red heat, and pro- 
ceeds regularly till the clay becomes vitrified, even to a fourth 
of their dimensions. Of all the sorts, tlie purest Coriiisli 
porcelain clays were the best adapted, botli for supporting tlie 
intensity and measuring the degrees of fire ; the pieces are 
then put into a bras^ gauge, wider at one end than the 
other and hs the piece diiniiiibhes in bulk, it slips down the 
gauge,* which is graduated, and determines the contructioii 
mid tbc degree of heat. 

The scale commences at a reddieat visible in daylight 
and Trie greatest heat which Mr. W. could contain in his fur- 
naCes was marked 160® by his clay thermometer. Swedish 
copper melts at 27®, silver at 28®, and gold at 32®. Brass 
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is in fusion at QW The welding iieut of iron is 90^, and 
cast iron melts at ISO^: it is fluid at 150^. Glass furnaces 
arc 114^ to 124^. Delft ware is flred at 40^, and Queen’s 
ware^at 86** ; Worcester diin^ vitriiied at 94*^, 


On the proper Motion of the Stm and Solar System among 
the Stars. By William Herschel, 

Does it not seem very natural^ says Dr. Ilerscnel, that as 
there are so many changes among the stars ; man^ increasing 
their magnitude while others appear to vanish; several of 
them suspected to be new comers, otherjs that are lost to our 
sight ; the distances of many actually changing, while many 
more are suspected tc have a considerable motion ; does it 
not seem natural that, probably, every stai; is more or less in 
motion ? Now, if tlie pjope^* motion of the stars is admitted, 
who can say that our sun and the solar system is not pai taking 
of the general agitation I , 

Dr. H. examines the recorded motions ({f tlie stars ; and 
in a list of 27 of the pt incipal, he proves that 22 of Uiese 
motions will be satisfied, if the sun has a proper motion to* 
wards the constellation Hercules ; and he concludes that the 
sun and solar system are actually moving towards the star 
marked gamma in Hercules ; and that the velocity of the sun 
is about equal to that of the earth in orbit. 


Account of some late Jivry Meteors, By jJlfi* A oSS^ 

The first was seen August 18. 1788, as a luminous ball, 
leaving a train behind, and yielding a prodigious light. It 
rose in the N. N. W., passed to the east, vergeef southward, 
and gradually disappeared. It continued visible about half a 
minute, and seemed in its course to undergo a change com- 
pared to bursting. 

It was seen in Shetland, at sea, in the Hebrides, and at 
Aberdeen and Edinburgh. It proceeded over Yorkshire ; and 
in Lincolnshire deviated to the east, and appeared to burst. 
It then passed over Cambridgeshire, .Suffolk, and Essex, and 
at Os tend and Calais was oonsidered as verticah It was also 
seen at Brussels and Paris, and altogether through a course 
of 1000 miles. Nothing was more surprising than the brilliant 
and intense light which it afforded. 

A comparison of its elevation in different places ‘pnoVtis 
that it was from 57 to 6^ miles in height, where, by ^^oiy, 
the air is 40,000 times more rare tlian w ith us ; and yet its re* 
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ports were hedrtl at tkiuWe the distaiiccs like a volley efKirmL 
arms^ and apparently at the same time in Lincolnsliire and 
Kent. Dr. B. calculates that it was half a mite across, and 
two miles long, while its train was 10 or 12 times longer than 
the body. Such an enormous mass, os large as a considerable 
mountain, moving with such extreme velocity, affords just 
matter of aatonishnicnt. * » 

Its velocity was so great, that it appeared to pass through 
1000 or 1200 miles in 40 or 45 seconds, which gives from 
20 to 25 mfies per second ; that is, 100 times more rapid titan 
sound or a cannon ball, and greater than the velocity of the 
earth in its orbit. Dr. B. concludes it to have been at 20 
miles per second, and 90 times greater than sound. 

Another meteor was seen on the<6thof October, 178fl, 
smaller than the other. Jt passed from the northward ; but 
was so rapid, that though Dr. Blagden 6aw it himseli', he could 
not distinguish whether.it passed to or from the'S.E. Its 
height must have been 40 or 50 miles, and rits velocity above 
12 miles per second. .. 

Dr. B. speculates on the cause and source of these bodies, 
but a velocity so near that of the earth in its orbit seems to 
prove tiuit they are uneonnectovl witli our globe, and perhaps 
only b(s onie Uiniinous and iioitfy b} pa-^Ing through our 
atmosphere. 


On the Construction of the Heavens. By Dr. IJerschrl. 

ton the purpose of viewing the fixed stars. Dr. H. cf)n- 
structed a telescope with a large aperture, so as to increase 
the light. Its field of view was a quarter of a degree in 
diameter. 

On applying this telescope to the niilky-way, it completely 
resolved tJiO nho^e into small stars, which his former teles- 
eopes had not light enough to effect. lie says, “ The glorious 
niLiltitiuIe of irs that presented themselves about the hand 
and club of Orion was truly astonishing. I found that six 
fields, prom.sr-uously taken, contained 110, 60, 70, 90, 70, and 
71 stars tacli. A belt of 15 df»giees broad, and two wide, or 
the quantity v^liicli 1 often vix-w m an hour’s time, could not 
contain 'less than 50,000 stars large enough to be numbered ; 
and ksusjiect there were twice as many more which 1 could 
not see for want of light, though my 420-feet reflector had an 
aiHrJ;ine of l8i. inches.” 

“ ‘It is a very remarkable circumstance of the ncbulie and 
clusters df stars, that they are arranged into strata, which 
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seem ft) run on to a great length* Hie milky-way is un- 
doubtedly nothing but a stratum of fixed stars. It is very 
probable thaf'thiir great stratum is that in which our sun is 
placed^ though not in the centre orits thickness, and we seem 
to be so situated as to view it sideways, and hence its bril- 
liancy* The sun is therefore ii^ this great stratum, and pro- 
bably not far from the place where some smaller stratum 
branches out from it. The milky-way is the appearance of 
the projection of the stars in this stratum, and its secondary 
branches* Ily applying ourselves with all our powers to the 
inmrovement of telescopes, which 1 consider as yet in their 
infant state, we shall in time perhaps be able to delineate the 
interior construction of the heavens.** 

** The stupendous sidereal system which we inhabit, tins ex- 
tensive stratum, and its secondary branch, consisting of many 
millions of stars, is in kll probability a detached nebula* In 
the most crowded parts, I have liad*’fields of view that con- 
ta^ed no less thdli 588 stirs, and these have continued for 

• many iplnutes, so that in a quarter of an hour no less than 
116,000 stars passed tlnough the view of my telescope.” 

‘‘ My present telescope will not only reach the stars at 497 
times the distance of Sirius, so as to distinguish them, but has 
also the power of showing 'the united lustre of the accumu- 
lated stars that compose a milky nebujpsity at a distance far 
greater. There are many round nebula of about five or six 
minutes in diameter, the stars of which I can very distinctly 
see, the centres of which may be 600 
Sirius from us, and, from other considerations, perhaps, 6000 
times. A nebula which by my telescope is perfectly milky 
cannot well be supposed to be at less than 6000 or, 8000 times 
the distance of Sirius.** 


New ExperimmU on Heat By CoL Sir B, Thompson^ Knt 
F.R.S. 

Examining the conducting power of air, and of various 
other fluid and solid bodies, with regard to heat, I was led to 
examine the conducting power of the Torricellian vacuum. 
From the striking analogy between the electric fluid and heat, 
respecting their conductors and non-conductors, (having found 
that bodies in general, which are conductors of the electric 
fluid, are likewise good conductors of heat, and, on t}i^> con- 
trary, that electric bodies, or such as are bad conductork of 
the electric fluid, arc likewise bad conductors of heat,) 1 was 
led to imagine that the Torricellian vacuum, which is known 

y ^ 
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to afford «o ready a p^sage to tbe electric fluid, would also 
have afforded a ready passage to heat. The common ex- 
periments of heating and cooling bodieaamdcr tffe receiver of 
an air-pump I concluded iiuY^equate to determining this 
question ; not only on account of the impossibility of making 
a perfect '\^oid of air by nie^ms of the pump; but also on 
account of the moist vapour trhicfi, exhaling from the wr^t 
leather and the oil used in the machine, expands under the 
receiver, and fills it with a watei)' fluid, wliicb, though ex- 
tremely rare, is yet capable of conducting a grt'at deal of heat : 

I had recourse, therefore, to other contrivances. 

It appears tliat the Torricellian vacuum, whicli affords x«o 
ready a passage to the electric fluid, so fai“ from being a good 
conduf^tor of heat, is a nnicli worse tae than common air, 
which of itself is reckoned among the worst: for, i^hen the 
bulb of the thermometer was surrou/lded with air. and the 
tnstruiiicnt was plung'‘d ‘into boiling water, the mercury rose 
from Jo® to in 1.5 seconds ; but in the fl^-mer experiment, 
when it was surr<ounded by c Torricellian vacuum, it required ' 
to remain in the boiling'water one minute flO secontls ^ J>0 
seconds, to acquire that degree of heat. In the vacmiin it 
required five minutes to rise to 4b°,*, ; hut in air it rose to 
that height in two minutes 40 seconds ; and the proportion of 
the times in the other pbservations was nearly the same. 

It appears from dcher experiments, that the conducting 
power of air to tliat of the Torricellian \acuiinri, under the 
^''Scribed, is as 1000 to 702 nc’arl}’ ; for the 
quantities of heat communicated being equal, tlie intensity of 
the communication is as the times invtTsely. 

By other«s it appears, that the conducting powder of air is to 
that of the Torricellian vacuum as 9*,'^ to 10,’,;; in\crseJ}, or 
as 1000 to 603. 

Taking now the conducting powers of mercury = 1000, i .t 
conducting powers of the other mediums, as determined by 
tliese experiments, will be as annexed, viz. 


Mercury - - - - 

- 1000 

Moist air - 

- 330 

Water - * - 

- 31-2 

ComiT^on air, density = 1 - 

8' 

Rarefied air, density = 4 - 

8o: 

Rarefied air, density = ly* - 

78 

Torricellian vacuum 

55 


An^ i{f these proportions are the quantities of heat which 
these cpffercnt mediums are capable of transmitting in any 
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gi\en |ime; and^ consequently, these nfunters express the re- 
lative sensij^le temperatures of the mediums, as well as their 
conducting powers. 


the Strata 6!)serTcd in sinking for Water at BosUm^ Lin^ 
colnshirc. By Mr. James LsMitiiWy Surtryon to the Cor- 
poration, * 

May 7. 1783, (leorgc Naylor, of Louth, w'cll-borer, began 
to I)ore at the well in the Market-Place, Poston ; which had 
been sunk and bored to the depth of 186 feet from the sur- 
face, in 1717, by Thomas Partridge. The well was made 
jbout six feet in diameter at the fop, fi\e feet at the bottom, 
and 27 I’eet deep, and# the earth preventi'd from fulliti^g in by 
a circular frame of wood, which goes irom the surface of tlie 
eartli to the depth of i21 ftet six inches, ^nd is there sup- 
p(»rteJ by brick-work, laid on a bc^ pf light coloured blue 
cla}, \\luch continues to kh^ depth of 36 feet from the sur- 
fiue, where is a bed of sand anckgravel aboyt IS inches thick, 
and under it the ^ame sort of blue clay as before, which con- 
tinues, to the depth of feet from the surface. Below this 
i', a bed of dark-col oun^d storfe, like rag-stone, about six inches 
Hiick, from under which tleorge Naylor says that a salt 
spring issues. Beneath this layer o|^' stone is a bed of dark- 
hkie clay, which continues td the ilepth or75 (eet from tlie 
s- rface, where is fr bed of stone, of a liglitish colour, about 
-jv inches thick, and under it a bed of dari blue cV'y .:"hich 
< .ituuies to the depth of 114 feet from tlie suriace, where is 
bed of stone, of a brightish colour, about eiglit inches thick, 
it 'd under it a bed of gravel, about six inches*. thick, where 
(huii^e Naylor says there is another salt spring. Under the 
giavcl is a bed of dark-coloured clay rcseinhhng black-lead, 
wind lontinues to llu‘ depth of 174 feet from the %urface, 
rd'cn it changes to a chalky clay, intermixed with small peb- 
biis .\]ul ihnts, which continues about three inches, and then 
changes to the sanu* kind of dark-coloured Hay as bclbre ; in 
v.lj<c‘i. after boring to the depth of 1S6 feet from the surface, 
he tame to the solid earth bored to, in 1747^ by the above- 
ineiitioued Thomas I’artridge. After boring in the sgme kind 
oi' clay to the deptii of 210 feet from the surface, it changes 
to a fighter-coloured one, which continues about six inches, 
and then changes dark^gain, and continues so to th^ depth 
of 342 feet from the surface, where is a bed of shel|^ and 
white-coloured earth, about half an inch thick, and ander it a 

Y 3 



486 IIEflSCHKL ON VOLCA^OES IN THE MOOK, 

light-coloured earth that at 210 feet from the s^irfaceD 
and under it a bed of dark-colourcd day. ^ 

At the distance of 447 feet from the surfs:ce ther(> is a bed 
of <iark-coloiired earth, mixed with chalk and gia\d, which 
continues to the depth of 449 feet 10 inches from the sur- 
face, M'herc is a bed of dark-colouied earth without any chalk 
and with vevy little gravel, Much cqptinues to the depth of 
454 feet seven indies from the surface ; there it dianges to 
a dark-colourcd earth, mixed with chalk and gravel, which 
continues to the depth of k5d feet eight inches from the sur- 
face, and then changes to a dark-coloured earth without any 
chalk, and with very little gravel, which continues to the 
d.pth of 4.57 feet from th^ surface, and then changes to a 
lighter colour ; and this continues to ^he depth of 162 feet 
and four inches from the surface, where it changes to a 
duiker colour, and so continues to <‘he depth of 470 fret tliree 
inches from the surface. •*:fere the ground changes to a dark- 
coloured earth, mixed with chalk and graveU which continues 
to the depth of ITO feet sevep inches from tlu' surface, where 
he came to a bed of stone, like rag^stone, about 19 inches 
tliick, which ground into powder witli the wimble, and mixed 
•With the eaith. UikIlt this bed of stone is a dark-colourcd 
earth, without any chalk, andw»h but little gravel, whit h 
continues to the depth of 471i teet from the surface, when it 
changes something ligbfcryand lontmues^ about two inches, 
where the earth appears to be mixed wiHi chalk and gravel, 
a nd epn tin lies for about one inch, when it changCN to a 

black silt, Ian ing a gre it deal of liglit-coloiircd sand in it. 


Of Three Volcanoes in the Moon. By Wu. IIerschel^ 
LL.D. F.R.1S. 

Aph?l 19. 1787, I perceive three voicanoes in different 
places of the dark part of the new moon. Two of them are 
either already nearly extinct, or otherwise in a state of ap- 
proaching eruption ; wliich, perhaps, may be decided next 
lunation. The third sinus an actual eruption of fire, or 
luminous matter. 

April 20. 1787, the volcano burns with greater violence 
than last night. 1 believe its diameter cannot be less than 
3", by^comparing it with that of the Georgian planet; as Ju- 
piter was near at hand, 1 turned the telescope to his tliird 
saieffife, and estimated the diameter of the. burning part of 
the 4^ano to be equal to at least twice that of the satellite. 
Hence we may compute that the shining or burning natter 
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njust be above three miles in diameter, /t is of an irregular 
round hgujfe, and veiy sharply defined on the ,edge8 The 
other two \o]caiM)es are much tarther towards the centre of 
the*uioon, and resemble large, pretty faint nebuiee, that are 
giadually much brighter in the middle; but no well defined 
luminous spot can be discerned in them. Tliese three spots 
are plainly to be distingip'shed f^oin the rest of the marks on 
the moon ; for the reflection of the sun's rays from the earth 
is, in its pr^nt situation, sufHciently bright, nith a ten- 
feet reflector, to show the moon's spots, even tlie diu-kest of 
them : nor did 1 perceive any similar phenomena last luna* 
tion, though I then viewed the same places with tlie same 
instrument. • 

The appearance ofi what I have called the actual fire or 
eruption of a volcano exactly resembled a small piece of 
burning charcoal, whtm it* is covered by a very thin coat of 

V lute ashes, which frequently adlicVe to it* w hen it has been 
tionu time ignitt^ ; and it had a degree of brightness, about 
ns strong as that uith wfiich sych a coal would be seen to 
glow in faint daylight. , All the adjacent paft-^ of the volcanic 
mountain seemed to be faintly illuminated by the ciuplion,and 

V ere gnidually more obscure*as they hy at a greater distance 

from the crater. • 


^ 0 

JJjcperlmenis made4o deterrmne the pomtitc and nlatlve Qaan* 

titles of Moisture ahsorbed from the Atmosphtre hn various 
Substances, under similar Circumstances, By ISu 
TnoMPsoa, Knt. F, B, S, 

Having j^rovided a quantity of each of the under-mentioned 
substances, in a state of perfect cleanness and pifrity, says Sir 
B. T., I exposed them, spread out on clean ( hina plates, 24 
hours in the dry air of a very warm room, the la'^t bj;c hours 
the heat being kept up to 85^* of 1 ahrenlu'it’s tiurn.ometer ; 
after which I entered the room with a very accurate b.i lance, 
and weighed equal quantities of them, as expressed in the fol- 
lowing table. Then each substance being equally spi tad out 
on a clean China plate, they were removed into a very large 
uninhabited room on the second floor, where •thejr were ex- 
posed 48 hours, on a table placed in the middle of the room, 
the air of the room being at the temperature oV 4,5® F. ; after 
which they were carefully weighed in the room, and were 
found to weigh as under nientioned. ^ ^ • 

They were then removed into a very damp ccllatt ana 
placed on a table, in the middle of a vault, where thf^ air, 
• • y 4 • ♦ 
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which appeared by t^ie hygrometer to be completely satu- 
rated with moisture, was at the temperature of F. ; and 
in this situation they w(Te suffered to remain three days and 
three nights, the vault being hung round, during all this time, 
with wet linen cloths, to rendef the air as damp as possible, 
and the door of the vault being shut. At the end of the three 
days I entered the vault, with the balance, and weighed the 
various substances on the spot, when they were found to 
weigh as is expressed in the following table:— ^ 


The various substances. 


1<)(>) Tarts 


'Wc*Bbt after be- 
mv' t*x|wtepd SS 
houit in a (uld 
uniniubited 
room. 

Parti. 


Sheep's -wool - - - 

Beaver’s fur - - - 

llie fur of a Russian hare 
Eider down - , ' - 

0. ., j Raw, single thread . t 

' * ^ Raveling^ ul' white tr.fFety 

1 , 5 Fine Imt 

( Ravelings of fine linen - 
Cotton wool - - ‘ . 


J072 

1'0G5 

l()(i7 

1057 * 

1054 

d046 

lOll* 

loyj 


Silver wire,* very fine, gilt, anlt 1 
flettted, being the pvchngs of 1000 
f Id lace - * “ - - ) 


weight after 
being expos, 
ed la hours 
in a damp 
cellar. 

Parts. 

1163 

1125 

1115 

1112 

1107 

1103 

1102 

1082 

1089 

1000 


It is we ll know.n, that woollen clothes, such as flannels, 
woriTiuixt the bkin, greatly promote insensible perspiration. 
May not this arise principally from the strong attraction 
which subsists between wool and the watery vapour which is 
continually issuing from the hunmn body ? That it does not 
depend entirely on the wanntli of that covering is clear; for 
the sa\nc degree of warmth, produced by wearing more 
clothing of a different kind, does not produce the same effect. 
The perspiration of tlio human body being absorbed by a 
covering of flannel, it is immediately distributed through the 
whole thickness of that substance, and by that means exposed 
by a very large surface to be carried off by the atmosphere ; 
and the loss ofithis watei^y vapour, which the fiannel sustains, 
on the G^iG side, by evaporation, being immediately restored 
from Ihe other, in consequence of the strong attraction be- 
tween the flannel and this vapour, the pores of the skin are 
diseinctimbered, and they are continually surrounded by a dry, 
warm, and salubrious atmosphere. * 
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Ok due Natural llistonty of the Cuckoo. By Mr. Edwaro 
' , Jk^iner. 

.TfiE first appearance of cuckoos in Gloucestershire, the 
part of England where th(Ac <]||||crvations were made, is 
about the 17th of April. The song of the male, which is 
w('ll known, soon proclaijns its llrrivai. The song of the fe- 
male, if the peculiar notes of which- it is composed may be so 
<’alJed, is widely different, and has been so little attc nded to, 
that 1 believe lew are acquainted w ith it. I know not how 
to convoy a proper idea of it by a comparison with the notes 
of any other bir<l ; but the cry of the dab-chick bears the 
nearest rcseinblauce to it. 

The cuckoo makes choice of the nests of a great variety of 
small birds. 1 have known its egg enl rusted to the care of 
the hedge-sparrow’, the wafer-wagtail, the titlark, the yellow 
hammer, the green linnet, and the hlijnchat. Among these 
it generally sekrts the llijee former; hut shows a much 
. greater partiality to the hedge-sparrow tlym to any of the 
rest; therefore, for thtf purpose of avoiding confusion, thiS' 
bird only, in the following account, will be considered us the 
foster-part'nt of the cuckoo, except in instances which are 
particularly siieeified. * 

The he<lge-sparrow commonly takef up four or five days in 
laying her eggs. During this tune, glmerally aller she has 
laid one or two, tlie cuckoo contrives to deposit her egg 
among the rest, leaving the future care of it enlircl} ihe 
lu dge->parrow. Tliis intrusion often occasions some discom- 
posuri*; for the old hedge-sparrow, at intervals, while she is 
sitting, not unfrcquently throws out some of h^r own eggs, 
and sometimes injures them in such a way that tliey hecome 
addled ; so that it more frequently happens, that only tw o or 
three hedge-. parrovvs’ eggs are hatclu d w ith tlie eifckoo’s, 
than other wise : but whether this be the case or not, she sits 
the same length of time as if no foreign egg had been intro- 
duced, the cuckoo’s egg requiring no longi r incubation than 
her own. However, 1 have never seen an instance w'here 
the hedge-sparrow has either throw’» out or injured the egg 
of the cuckoo. When the hedge-sparrow has sat Iwr usual 
time, and disengaged the young cuckoo and some of her 
own ofl'spriug from the shell, lier own young ones, and any 
of her eggs that remain *unhatdied, are soon turned ouA, tbo 
young cuekoO remaining possessor of the nest, and sol& ob- 
ject (if her future care. The young birds are not previously 
kiJlnl, nor are the eggs depioh'ilied ; but ail are left ^ pcri>ili 

Y O * 
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together, either entangled about the bush, which conteins the 
nest, or lying on the ground under i'c. \ 

A hed^c<i>parro\v built her nest in a h&wthorn-bush in a 
timber-yard ; after she had laid two eggs, a cuckoo dropped 
in a third. Th.e sparrowjMpntifiued laying, as if nothing liad 
happened, till she liud lim five, her usual number, and then 
sat. On iiVspecting the nestj June (^0. 1786, I found that the 
bird had hatched this morning, and that every thing but the 
young cuckoo was thrown out. Under the nest I found one 
of the young hedge-sparrows dtad, and one egg by the side 
of the nest entangled with the coarse woody materials that 
formed its outside covering. On examining the egg, I found 
one end of the shell a little cracked, and could see tliat tlic 
sparrow it contained was yet alive. -It w as then restored to 
the nest, hut in a few minutes was thrown out. Tiie egg 
being again suspj^Mided by the out?Jd.'»of tlu was saved 
a second time from Ivoaking. To see what would happen if 
the cuckoo was removed, 1 took, qut the CLckoo, and placed 
the egg containing the hedg^-sparrow in the nest in its stead. • 
'fhe old bird'j duii-ig this time flew»about the spot, showing 
big.is of great anxiety ; but when i withdrew they quickly 
came to tlie nc'^t again. On hioking into it in a quarter of an 
hour afterwards, I i'ound the youtig one completely hatched, 
warm, and lively. 'Dij' hedge-sparrows were suffered to re- 
in, ill, luulivsturbed, with their* new charge, for three hours, 
during which time they paid every attention to it, when the 
wn« agui^. put iiito the uest. The old sparrows had 
been so rimcli disturbed by these intrusions, that for some 
time they showed an unwillingness to come to it : however, 
at length they came, and on examining the nest again in a 
few miu'ites, 1 found the young sparrow was tumbled out. 

June IS. 17 '7, I examined the nest of a liedge-sijiarrow, 
wlikiKthen contained a cuckoo’s and three hedge-sparrow .s’ 
eggs. On inspecting it the day following, I found the bird 
had hatched, but that tlie nest, now coiitahicd only a young 
cuckoo and one hedge-sparrow. The nest was placed so near 
the extremity of a hedge, that I could distinctly see what was 
going forward in it ; and to my astonishment, saw the young 
cuckoo,^ tliougti so newly hatched, in the act of turning out 
the young hedge-sparrow. The mode of accomplishing this 
was vc»^ curious. The little animal, with the assistance of 
its rump and wings, contrived to get the bird on its bapk, and 
nfaking a lodgement for the burden, by elevating its elbows, 
clambered backw^ard with it up the side of the nest, till it 
readied^ the top, where, resting for a moment, it tjircw off iu 
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load with a jerk, and quite disen^gOd it from the nest. It 
remained Js\ thi» situation a short time, feeling about with the 
extremities of ife wings, as if to be convinced whether the 
business was properly exeegyed, jnd then dropped into the 
nest again. With these, the ext||||nitie8 of its wings, 1 liave 
often seen it examine, as it were, an egg and nestling before 
it began its operations ;«and the nice sensibility which these 
parts appeared to possess seemed sufficient!}^ to compensate 
the want of sight, which as yet it was destitute of. 1 after- 
viards put in an egg, and this, by a similar, process, was 
conveyed to the edge of the nest and thrown out. These 
experiments I have since repeated several times in different 
nests, and liave always found the young cuckoo disposed to 
net in the same inaniitT. In climbing up the nest, it some- 
times drops its burden, and thus is foiled in its endeavours ; 
blit after a little rcspfto, flic wxirk^is resumed, and goes on 
almost incessantly till it is effectecl. • It is wonderful to see 
the extraordiiuu^^ exert io*is» of the young cuckoo, when it is 
two or three days old, if a birc^ be put into the nest with it 
that is too weighty for* it to lift out. In this state it seems 
ever restless and uneasy , 

Having found that the old hedge-sparrow commonly throws 
out some of her own eggs after her nest lias received the 
cuckoo's, and not knowing l^iow shi?* might treat her young 
ones, il'tlie young cuckoo was depri\ecl of the power of dis- 
possessing them of the nest, I made the following experiment: 
July 9. A young cuckoo, that had been hashed by a heiigc- 
sparrow about four hours, was confined in the nest in such a 
manner that it could not possibly turn out the young hedge- 
sparrows which were hatched at the same time; though it 
was almost incessantly making attempts to ellect it. The 
consequence was, the old birds fed the whole alike, and ap- 
peared in every respc<*t to pay the same attention to their 
ow'n young as to the young cuckoo. 

The smallness of the cuirtcoo's egg, in pro])ortion to the 
8»/e of the bird, is a ciicumstance that hitherto, 1 believe, lias 
escaped the notice of the ornithologist. ISo great is the dis- 
proportion, that it is in geueral smaller tUm that of tlie 
house-sparrow; whereas the difference in the size of the birds 
is nearly as five to one. I have used the term in general, 
because eggs produce<| at different times by the same bird 
vary very much in size. I found a cuckoo's egg so light that 
it weighed only 43 grains, and one so heavy 3iat it w4gii«^<l 
55 gi-ains. The colour of the cuckjo’s eg^ is extremely va- 
riable. Soqie, both in grpund and jienciiirg, very «nuch te- 

Y 6 \ 
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6emb)« the house-spatrow’s ; some are indistinctly covered 
with bran-coloured spots ; and others are marked ^ith lines oi 
biark, resembling, in some measure, the e^gs of the yellow 
hammer. ^ ^ 

The circumstance of t^Byoung cuckoos being destined by 
n.>ture to throw out the young hedge-sparrows, seems to ac- 
count for the parent-cuckoo’s drop]Mng her egg in the nests 
of birds so small as those 1 have particularised. If she were 
to do this in the nest of a bird wiiich produced a large egg, 
and, consequently, a large nestling, the young cuckoo would 
pi obably find iin insurmountable difHculty in solely possessing 
tln^ nest, as its exertions wquld be unequal to the labour of 
tuinmg out the young birds. 

It appears a little extraordinary, that tu o cuckoos* eggs 
should ever be deposited in the same nest, as the young one 
produced from one of them mu^t iiifevitably perish ; yet I 
have, known tuo instances of this kind, one of nliich 1 shall 
relate. June 27. 17‘S7, two cuekeos and iiedg e-sparrow 
were hatched in < tJic same fjV'st this morning ; one hedge- 
sparrow’s egg remained unhatched In *a few hours after, a con- 
test began between liic cuckoos for the possession of the nest, 
which continued undetermined till the next afternoon, when 
one of tiicni, which was 8omewdiat*8uperior in size, turned rut 
the other, together wiU\ the young hedge-sparrow and the 
unhatched egg. Thik contest was very remarkable. The 
combatants alternately appeared to have the advantage, as 
each carried the ether several times nearly to tJie top of the 
nest, and then sunk down again, oppressed by the eight of 
its burden, till at length, after various efforts, the sti ongest 
prevailed, • ard w^as afterwards brought up by the hedge- 
.sparrow^s. 

To what cause may we attribute these singularities of the 
cuckoo’? May they not be ewing to the following circum- 
stances ? The short residence this bird is allowed to make in 
the country w'licrc it is dcstliiedUo propagate its species, and 
the call that nature has on it, during that short residence, to 
produce a numerous progeny. The cuckoo’s first appearauc'e 
here is about ^thc middU of April, commonly on the 17th. 
7ts egg ii not ready for incubation till some weeks after its 
arrival, ^seldom before the middle of May. A fortnight is 
taken up by the sitting bird in hatchinj^ the egg. The young 
bir/i generally continues three weeks in the nest before it 
dies, &nd (lie foster-parents feed it more than five weeks after 
this pei^od; so that, if a cuckoo should be ready witli an 
^gS sooner than the time ppintid out, not a '•ingle 
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m^stling, oven one of the earliest^ wotrtd be fit to provide for 
itself befor/ its })arent would be instinctively directed to seek 
sinew residcnpe, hnd be thus cobipelled to abandon its young 
<1110 ; For old cuckoos take th^ir final leave of this country tlio 
first week in Julj’’. 41 

Among the many peculiarities of the young cpckoo, there 
ib 01 lO that shows itself very early. Long before it haves the 
nest, it frequently, when irriuited, assumes the manner of a 
bird of prey, looks ferocious, throw's itself back, and pecks at 
any thing presented to it with great vehemence, often at the 
same time making a chuckling noise like a young hawk. 
Sometimes, wdicn disturbed in a snr^allcr degree, it makes a kind 
of hissing noise, accompanied w'ith a heaving motion of tlie 
whole body. The gfowth of the young cuckoo is uncom- 
monly rapid. The chirp is plaintive, like that of the liedge- 
sparrow ; but the sound is not acquired from the foster-parent, 
PS it is the same whether it be reared "by the htilgo-sparrow 
or any other biru*. It never acquires the adult note during its 
btiiy in this country. * • 

There seems to be do precise time fixed for the departure 
of young cuckoos. I behev^ they go off in succession, pro- 
bably soon as they are^ capable of taking care of them- 
selves ; for though they stay here till they become nearly 
equal in size and grow'th of phunage to the old cuckoo, yet 
in this very state the fostering care oF the hedge-sparrow is 
not withdrawn from them. I have frequently’ seem the young 
cuckoo of such a size that the hedge-spurnAv has perched dn 
its back, or half-expanded wing, in order to gain sufficient 
elevation to put the food into its mouth. At this advanced 
stage, I believe that young cuckoos procure some food for 
themstlves ; like the young rook, for instance, which in part 
feeds itself, and is partly fed by the old ones till the approach 
of the pairing season. If they did not go off in succession, f||| 
is probable w'e should see them in large minibers by the mid- 
dle of August; for, as they are to be found in great plenty, 
w hen in a nestling state, they must now appear very nume- 
rous, since all of them must have quitted the nest before this 
time. But tliis is not the case ; for they are iM>t more nume- 
rous at any season than the paretit-h^ *'• «re in thd months 
of May and June. 

The same instinctive impulse whir li directs the cuckoo to 
de])osit her eggs in the nests o^ other birds direcffei, her 
young one to throw out the eggs and young of the ownfer of 
the nest. The scheme of nature would be incomplete with- 
out it ; for it would be extremely difiicult, H' not in«possible« 
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for the little birds, destined to find succour for the cuckoo, to 
find it also for their own young oneSf, after a cerkvn period ; 
nor would there be room for the whole to inhabit the nest. 


Catalogue of a Thousand (f new Nehulte and Clusters of Altars; 

with a fnt introductory licMarks oa the Construction of the 

Heavens. By Wm. HEn^iCHELyLtj.D. F.R. S. 

The metliod I have taken of analysing the heavens, as it 
were, is perhaps the only one by which we can arrive at a 
knowledge of their construction. In the prosecution of so 
extensive an undertaking, it may well be supposed that many 
tilings must have been suggested, by the great variety in the 
order, ^he size, and the compression of the stars, as they pre- 
sented themselves to my view. 

To begin our investigation according to some order, let us 
depart from the objofCt^^ immediately around us to the most 
remote tliat our telescopes, of the greatest jAiwer to penetrato 
into space, can revch. Froni<;he earth, considered as a [ilanctv < 
and the moon as its satellite, we pass* through the region of 
the rest of the planets, and their satellites. The similarity 
between all these bodies is sufficiently striking to allow us to 
comprehend them under one general definition, of bodies not 
luminous in themselves^, revolving round the sun. The great 
diminution of light, Wiien reflected from such bodies, espe- 
cially when they are also at a great distance from the light 
which illuminated them, precludes all possibility of following 
them a great way into space. This consideration brings us 
back to the sun, as a refulgent fountain of light, while it 
establishes, Qt the same time, beyond a doubt, that every star 
must likewise be a sun, shining by its own native brightness. 
Here, then, we come to the more capiUil parts of the great 
teonsti Action. 

Those suns, every one of which is probably of as much 
conse(|uence to a system of planets, satellites, and comets, as 
our own sun, are now to be considered, in tiieir turn, as the 
minute parts of a propou rioN \ j.l\ gueatek whole. 15y 
my analysis appears, d»at thj iicavens consist of regions 
where suns are gathered into separate systems, and tliat the 
catalogues 1 have given comprehend a list of such Systems ; 
but may we not hope that our knowledge will not stop short 
at^ih^bare enumeration of phenomena capable of giving us so 
niuc'l^ instruction ? Why should we be less inquisitive than the 
natural philosopher, who sometimes, even from an inconsider- 
able nui^ber of specimens of a plapt, or on anim^, is enabled 
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to present m with the history of its rise, progress, and decay? 
Let us they compare together, and class some of these nume- 
rous sidereal groups, tliat we may trace the operations of natural 
causes*as far as we can perceive their agency. The most 
simple form, in which we can iiew a sidereal system, is that of 
being globular. This also, very favourably to our design, is 
that which lias presented* itself most frequently, and of which 
I have given the greatest collection. 

But first of all it will be necessary to explain what is our 
idea of a cluster of stars, and by what means we have ob- 
tained it. For an instance, 1 |hall take the phenomenon 
which presents itself in many clusU}r8 : it is that of a number 
of lucid spots, of equal lustre, scattered over a circular space, 
in such a manner as tef appear gradually more compre^ed to- 
wards the middle ; and which compression, in the clusters to 
which 1 allude, is gen eValiy carried sp far as/by imperceptible 
degrees, to end in a luminous centre*, o£ a resolvable blaze of 
light. To solve this appearance, it may be conjectured tha* 

* stars of any given, very unequal magnitudes, may easily be 
so arranged, in scattered, much extended, irregular rows, as to 
nroduce the above-describec^ picture ; or, that stars, scat- 
tered about almost proinicuously within the frustrum of a 
giWn cone, may be assigned of such properly diversified mag- 
nitudes as also to form the ssi^me picture. But who, that is 
acquainted with the doctrine of chanct\s, can seriously main- 
tain such improbuble conjectures ? 'lo condder this only in a 
very coarse w^ay, let us suppose a cluster t4 consist of 5()v30 
stars, and that each of them may he put into one of 5000 
given places, and have one of 50CX) assigned . magnitudes. 
Then, without extending our calculation any turther, we Imve 
‘25,000,000 of chances, out of which only one will answer the 
above improbable conjecture, while all the rest arc against it. 
When we now remark that this relates only to the given* placesg4 
within the frustrum of a sufiposed cone, wdicreas these stars 
might have been scattered all over the visible space of the 
heavens ; that they might have been scattered, even within 
the supiTOsod cone, in a million of places ditt'ereiit from the 
assumed ones, the chance of this apjfiarent cliv^ter not being 
a real one will lie rendered so highly improbuble* tliat it 
ought to be entindy rejected. 

Mr. Michel! compute^, with respect to the six brightest 
stars of the Pleiades only, that the odds arc near 500,009jto*l* 
llmt no six stars, out of tlie number of those which are oqual 
ill splendour to the faintest of them, scattered at random in 
the whole haavens,* would .be within $o small a distance from 
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each other as the Ploiades are. Taking it, then, for granted, 
tliat the stars which appear to be gathered together in a group 
arc in reality thus accumulated, 1 proceed "to. prove also that 
they are neurl}^ of an equal nuvgnitude. 

The cluster itself, on account of the small angle it subtends 
to the eye, ^ we must suppose to he very far removed from us. 
For, were the stars which coinposct it at the same distance 
from one o not her as Sirius is Irom the sun, and supposing 
the cluster to he seen under an angle of 10 minutes, and to 
contain 50 stars in one of its diameters, wc should ha\e the 
mean distance of such stars 12 seconds ; and therefore the ciis- 
tiuice ol’ the cluster from us about 17,000 times greater than 
tile distance of Sirius. 

Now, since the ap])arent magnitudc'’of these stars is equal, 
and thtir distance irom us is also equal, — because we may 
salcly neglect th*' dianittor of thc^ clu/tcr, which, if the centre 
be 17,000 times the distance of Sirius from us, will give us 
17,025 for the fartiiest, and I7,000.wanting*25 for the nearogt^ 
star of the cluster ; — it folbws, that wc must cither givif'ttp^ 
the idea of a cluster, and recur to the above reiuted supposition, 
or admit the equality of the st^rs that compose these clusters. 
It is to be remarked, that we do not mean entirely to exclude 
nil \aricty of •^ize ; for the very gVeat distance, and the come- 
quent smallness of the oqmponent clusti ring stars, will not per- 
mit us to be extremely precise in the estimation of their nuigni- 
tildes ; though we have certainly seen enough of them to 
l«ow that they Vire contained within pretty narrow limits : 
and do not perhaps exceed each other in magnitotle, more 
tlian in. some such proportion as one full-grown jdant of a cer- 
tain species .may exceeil another lull-groivn plant of the same 
species. 

If we have drawn proper conclusions relating to the size of 
||stars, ive may w'ith still greater safety speak of their relative 
situations, and alfirni, that in the same distances Irom the cen- 
tre an equal scattering takes pla<*e. If this were not the case, 
the appearance of a cluster could not be iinifurmlyincreasing 
ill brightness towards the niiddh*, but would appear nebulous 
in those parts, which wene m(;re crowded with stiirs ; but, as 
far as \wa can distinguish, in the clusters of which we speak, 
every concentric circle maintains an equal degree of compres- 
sion, as long as the stars are visible ; ^and wlicn they become 
too crowded to be distinguished, an equal brightness takes 
jilacf, at equal distances from the centre, which is the most 
luminous part. 

The i)ext step in my argument will be to show that these 
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clusters are of a globular form. This again we ^ rest on the 
sound doctme of chances. Here> by way of strength to our 
argument, we niay>*bc allowed to take in all round nebulae^ 
tliongirthe reasons we have for believing that they consist 
stars have not as yet been entered into. For what I have to 
say concerning their spherical figure will equally hold goodi 
whether they be groups o^ stars or not. In my cadilogues we 
lidve, I suppose, not less than ICKX) of these round objects. 
Now, whatever may be the shape of a group of stars, or of a 
nebula, which we would introduce instead of the spherical one, 
such as a cone, an ellipsis, a splieroid, a circle or a cylinder, it will 
oe evident that out of 1000 situations, which the axes of such 
forms may have, there is but one tdat can answer the pheno-* 
incnon for which we want to account ; and that is, .when 
tliosc axes are exactly in tC line drawn from the object to the 
place of the observer. * Here, again, we haye 1,000,000 of 
chances, of which all but one are agaiast^any other hypothesis 
tlian that which ive maintain, and which, for this reason, 
«Dught to be admitted. « , 

The last thing to be 'inferred from the above'^elated ap* 
pearances is, that these clusters of stars are more condensed 
towards the centre tlian at the* surface. If there should be a 
gr^jjjjb of stars in a spheric^al 'tbrni, consisting of such as were 
equally scattered over all the assigned ,spacc, it would not ap- 
pear to be very gradually more* compressed and brighter in 
the middle, nmch less w^ould it seem to have a bright nucleus 
in the centre. A spherical cluster of an equal compressio»* 
within, — for that siieli there aie wiW be seen herealter, — may 
be distinguished by the degrees of brightness which take 
place in going from the centre to the circumference. Now 
as a gradual increase of brightness docs not agree w ith tlie de- 
grees calculated from a supposition of an equal scattering, and 
as the cluster has been jiroved to be spherical, it must ^eeds , 
be admitted that there is imlecd a greater accumulation to- 
w ards the centre. And thus, irom the above-inentioiied ap- 
|) 'arances, we come to know that there are globular cliustem 
of stars nearly equal in si/.e, wliich arc scattered evenly at 
equal distances from the middle, but, with an mcreasing ac- 
cumulation towards the centre. The formation of, round 
clusters of stars and nebulaj is either owing to central powers, 
or at least to one such force as refers to a centre. Since, 
then, almost all the nebula* and clusters of stars I have seen, 
t..e number of which is not les** than 2MC)0, are more Jou- 
densed and brighter in the middle ; and since, from every 
form, it is now equally apparent that the central acciuyulatiou 



40^^ irt Rsrn»!'r/s^ OBspftvATfONs of njebui.-® of stars. 

or brightness niuk be the result of central powers,, we may 
venture to affirm that this theory is no longer \m unfounded 
hypothesis, but is fully established on grounds which cannot 
be overturned. 

Some of these round clusteft consist of stars of a certain 
magnitude, and given degree of compression, while the 
whole cluster itself takes uj^ a spa^e of perhaps 10 minutes; 
others appear to be made up of stars that are much smaller, 
and much more compressed, when at the same time the 
cluster itself subtends a much smaller imgle, such as ,5 minutes. 
This diminution of the apparent size, and compression of 
stars as well as diameter of the cluster to four, three, two 
minutes, may very consistently be ascribed to the different 
distances of these clusters from the place hi which we ob- 
serve them; in all which cases "we may admit a general 
equality of the gizes, and compreissioii of the stars that com- 
pose them, to taketpHice. Other clusters there are that, 
when they come to be compcire^l w'ith of the fonner, 
seem to contilnstars of an ^qual magnitude, wliile their eom^ 
pression a]»pears to be consiclerably diflcrtnt. 

This method of viewing the heavtns seems to throw them 
into a new kind of light. Tlu'y now arc seen to resemble a 
luxuriant garden, which contain^ tlie greatest variety oi|||ro- 
ductions, in different ^ourisliing beds; and one advantaj^we 
may at least reap friftn* it ^h it we can, as it were, extend 
the range of our exporicin'C to an immense duration. I'or, 
4o continue tin', Hmilc 1 liave borrowed from the vegetable 
kingdom, is it not almost the s mic thing, wholl»er we live suc- 
cessively to witness the gv rmination, Iilooming, foliage, fe- 
cundity, facing, withering, and corruption of a plant, or whe- 
tlier a vast number of specimen.s, selected from every stage 
through which the plant pa^^acs in the course of its existent e, 
be brbught at once to our view? 

Dr. H. tlicn adds the catalogue of the 1000 new nehulic 
and clusters of stars; the numliers, thites of observation, iiamis, 
situations, and several othiT characteristic circumstances, «re 
arranged in eight columns of a t dde, whi'‘li is divided into 
eight classes^or collections ; — Thi* Prst class is of such as are 
entitled, from their appearance in the heavens, bright nebulsc; 
the second class are the famt nebula? ; the third class, the very 
faint nebulae ; the fourth class, planetary nebulae ; the fifth 
^asa, very large nebulae ; the sixtft class, very compressed, 
an^ clusters of stars ; the seventh class, pretty much com- 
pressed clusters of large or small stars ; and the eighth, or last 
class, (^)arbjly scattered dusters of stars. 
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Ijiscaveri/ q* a sixth tmdtseventh Satellite of the Planet Saturn i 

mill HeiwThs otsi the Constnirtion of its Jtiing^ its Atuiosphercy 

W Rotation on an AxiSy and itf Spheroidkvl p'igure* iig 
Wm, HKRscuKLy LL.D. FtR.S^ 

Hr presents an account of two now satellites, which he dis- 
covered by means of hjs large' 4()-foot* telescope ; and has 
called them the sixth and seventh, though their situation in 
the Saturnian system entitles them to the first and second 
place. 

The planet Saturn is, perhaps, one of the most engaging 
objects that astronomy offers to our view. He observes, that 
the black disk, or belt, on the ring of Saturn, is not in the 
middle of its breadtli*; nor is the ring subdivided by many 
such lines, as has been represented in divers treatises of 
astronomy ; but that ihertf is one single, (lark, considerably 
broad line, belt, or zone, on the ring/wbich he always periua- 
nently found in ^le sam^ pjaco. From his observations it 
» appears, that the zone on the noiithcrii plane x>i' the ring is not, 
lilce the belts of Jupiter or those of Saturn, sulyrcOo variations 
of colour and figure; but is most probably owing to some 
permanent construction of the'surfa(*e t^f the ring itself. That, 
liwevcr, for instance, this l^ck belt cannot be the shadow of 
a rliain of mountains, may be gathered Irom its being visible 
all round on the ring ; for at the ends of the ansec tliere could 
be no shades visible, on account of the direction of the sun's 
illumination, which would be in the line of t^e chain ; and the 
same argument ill hold good against supposed caverns or 
concavities. It is also pretty evident, that this dark zone is 
contained between tw'o concentric circles, as all the, phenomena 
answer to the projection of such a zone. Thus, the zone is 
continued all round the ring, with a gradual decrease of 
breadth towards the middle answering to the appearance of a 
narrow circular plane, projected into an ellipsis. 

With regard to the nature of the ring, we may certainly 
affirm, that it is no less solid and substantial tlian tlie planet 
itself. The same reasons which prove to us the solidiiy of the 
one will be full as valid when applied^ to the other. Tlius we 
see tlie shadow of the body of H^tuni on the Ving. ,ln the 
same manner we sec the shadow of the ring cast on the planet. 
If wc deduce the quantity of matter contained in the body, 
from the power by whiclf the satellites are kept in their orbits, 
and tlie time of their revolution, It must be remembered, idiat 
the ring is included in the result, it is also in a very particular 
manner evident, that the ring exerts a considcruDle force on 
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tJiese revolving bodies, since we find them strongly {effected 
with many irregularities in thoir motions, whicK we cannot 
propt'Hy ascribe to any other cause than tlic^quantity of matter 
contained in the ring ; at least we ought to allow it a proper 
share in the effect, as wo do no#deny but that the considerable 
equatorial elevation of Saturn must also join in it. 

The liglft of the ring of Saturn js generally brighter than 
tliat of the planet : for instance, the southern part of the ring, 
which passed before the body, was seen very plainly brighter 
tlian the disk of Saturn, on which it was projected. 

Dr. H. comes now to one of the most rpnarkable properties 
in the construction of the ring, which is its extreme thinness. 
When nearly in the plane'of tlie ring, he repeatedly saw the 
first, ^he second, and the third satellites, nay even the sixth 
a h 1 seventh, pass before and behind the ring in such a manner 
that they served as excellent iRicrotneters to estimate its 
tJiickness by. July 1 1*789, the first satellite seemed to hang 

on the following arm, declining a little towards the north, and 
gradually advaii<;ed on it toi^ards the body of Saturn ; but the# 
ring was ndx so thi(*k as the lucid point. 

April 9. 1775, Dr. II. observed a northern belt on Saturn, 
which was a little incl/n(*d to fne line of the ring. May 1. 
177fi, there was another belt, inclined about 15® to the R|nie 
line, but it was more (o the south, and on the following ^e 
came up to the place in which tlie ring crosses the body. 
July 13. the belt w\»s again depressed towards the north, 
alnio&t touching, the line where the ring |)as',ed behind the 
body. April 8. 1777, there were two fine belt^, both a little 
inclined to tlie ring. 

We may draw two conclusions from vrhat has been reported. 
The first, which relates to the changes in the appt'arance of 
the belts, is, that Saturn has probably a very considerable 
atmosphere, in which these changes take place ; just as the 
alterations in the belts of Jupiter have been shown,, with 
great probability, to be in his atmosphere. The next inference 
We may draw from the appearance of the belts on Saturn is, 
that this planet turns on an axis, which is perpendicular to 
the ring. 

Thepe another argument, of equal -validity with the 
former,, wmch Dr. H. now mentions. It is founded on the 
following observations, and will show that Saturn, like Jupiter, 
Mars, and the Earth, is fiattened at 'the poles, and tlierefore 
ougjlfi^t to be supposed to turn on its axis. It appears that 
Saturn is considerably fiattened at the poles. And as the 
greatest measures were taken b the line of the ring and of 
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the bolts, we^ are assured that the axis *of the planet is per* 
pendicular^tP the plane of the ring, and that the equatorial 
.diameter is to tiie*polar nearly as 11 to 10. 


Obserratimis on the Sugar^Ants* By Jouv Castles^ Esq, 
The sugar-ants, so calked from their ruinous efl^cts on the 
sugar-cane, first made their appearance in Grenada about tlie 
year 1770. Thence they continued to extend chemsclves on 
all sides, for several years ; destroying, in succession, every 
sugar-plantation between St.(ieorge's and St. John’s, a space 
of about 1^2 miles. ^ 

All attempts of the planters to put a stop to the ravages of 
these insects having l^en found ineffectual, it well becanie 
the legislature to offer great public rewards for discovering a 
practicable metliod of desti^iying tlu^iu, so as to permit the 
cultivation of the sugar-cane as fonhevly. Accordingly, an 
act was passed, by whiclk aucli discoverer was entitled to 
•12(),()00/., to be paid from the {«u1)Ijc treasury of the island. 
In Grenada there had filways been several species of ants, 
differing in size, colour, &c. which, however, were perfifctly 
innocent with respect to the sugar-cane. The ants in ques- 
tion, on the contrary, werd not only highly injurious to it, 
but to Several sorts of trees, 5uc]», us the linie, lemon, 
orange, * • 

Tlieir luunhers were incredible. The roads arc seen co- 
loured by them for mile<^ together ; and /o crowded wer* 
the^ in maci}' places, that the print of the horses* feet would 
ap|)ear for a moment or two, till filled up by the surrounding 
inuititude. All the otlier species of ants, though numerous, 
were circumscribed and confined to a small spot, in propor- 
tion to the space occupied by the cane-nnts, as a mole-hill to 
a mountain. The common black ants of that countty had 
tlieir nests about the foundation of houses or old walls; 
others in hollow trees ; and a large species in the pastures, 
descending by a small aperture under ground. The sugar- 
ants universally constructed their nests among the roots of 
particular plants and trees,, such ofi the sugar-cane, lime, 
lemon and orange trees, drc. • 

The use of fire afforded a great probability of success ; 
for it was observed, that if wood, burnt to the state of char- 
coal, without flame, and*immediately taken from the fir^, was 
laid in their way, they crowded to it in such amazing i|um- 
bers as soon to extinguish it, though with the destruction of 
thousands of them in effecting it. 'Hus oart of thei{ history 
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appears scarcely credible; buti on making the exp6rimdlt 
himself, Mr, C. found it literally true. He laid nre, as above 
describ^ where there appeared but a verj^ few ants, and in- 
the course of a few minutes tliousands were seen crowding to 
it and on it, till it was perfectly covered by their dead bodies. 
Holes were therefore dug at wtiper distances in a cane-piece, 
and fire made in each of them. Prodigious quantities pe- 
rished in this way; for those ^ircs, when extinguished, ap- 
peared in the shape of mole-hills, from the numbers of their 
dead bodies heaped on them. Yet they soon appeared 
again as numerous as ever. > 

This calamity, which ripsisted so long the efforts of the 
planters, was at length removed by anotiier, which, however 
ruinous to the other islands in the Wdst Indies, and in other 
respects, was to Grenada a very great blessing, namely, the 
hurricane in These ants make "their nests, or cells for 

the reception of their ^^ggs, only under or among the roots of 
such trees or plants as are not cnly capable of protecting 
tliein from heavy rains, but ure at the same time so tiim in 
tho ground as to afford a secure basis to support them against 
any injury occasioned by the agitation of the u<»ual winds. 
Tins double qualification the sugar-cane* possesses in a very 
gi eat degree; for a 'stool of cane’s, which is the assemblage 
of Its numerous roots where the stems begin to dhoot out, is 
almost impenetrable to rain, and is also, from the ama/ieg 
niimbcrs and extension of the roots, firmly fixed to the 
ground. — At DuViuesne, particularly at that time, they wiie 
pernicious in the highest degree, spreading themselves on all 
sides with great rapidity, when a sudden stop was put to 
their progress by the hurricane which happened near the 
middle of October that year. 

When by the violence of the tempest heavy pieces of artiU 
leiy were removed from their places, and houses and sugar- 
works levelled with the ground, there can be no doubt tliat 
trees and every thing growing above ground must have 
greatly suffered. This w'as the case. Great numbers of 
ti ces and plants, which resist commonly the oi dinary wdnds, 
were tom out by the root. 'Jlie canes were universally 
either Vnlged or twisted about as if by a whirlwind, or tom 
out oC^be ^ound altogetlier. In tlie latter case, the breed- 
ing with their progeny, must have oeen exposed to in- 
evitable destruction from the deluge bf rain which fell at the 
same time. The nuntluw of canes, however, thus torn out of 
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tl^.roo(6 of cones which remaii)|^d on the gn)uii(}| and the earth 
about them, were so agitated and slmken, and at the same 
.time nests were so broken open, or injured by the 

violence of the wind, as to admit the torrents ot rain acconi- 
j>auying it.^ Probably, tfieretAre, the principal destruction 
of these ants must have been tln|s effected. ^ 


O/i Basaltes mid Granite. By Thor. BEDDOESy M. D. 

All our opinions on the formation of rocks and mountains, 
except volcanic mountains, must of necessity r^t on analogical 
reasoning, since wc have no direct tjestimony concenn'ng tlicir 
oi i^iu. Hence, wJiatever portion of the mineral kingdom is 
blit little connected with our experience of tlie action of tire 
or water must be slightly passed over. Basaltes has been 
much rnore the subject of* disputation than granite ; the 
former speciob of rock offering appearan4:es that coincide in 
.some dejjree uith hoLh kinds of diemical processes, while the 
itiUi'i* set'ins to stand aloof frouwthc experhnonts that have 
given birth to our sciences, 

Under the term basalt(\s he jomprehends that vast natur^ 
family of rocks w'hich is frequently cracked into regular colon- 
nades, and may be followed fh an unbroken series from this 
perfect furni, through endless modifications, to the most 
sliapeless mass of traj) or whinstonc. Though frequently of 
an iron-grey colour and uuiforni texture, this species of 
blone varies greatly in both these characters, fTven in the same* 
rock. In particular, it passes, by the most insensible grada- 
tions, both to the porphyries with wdiich it coincides in ap 
pi^arancc* in comptisitioii, and <ioublcss also in ortgin, and to 
the hornstein of the (iern<ans ; a term including petrosilex 
au(| several sorts of close-grained whinstone, of which there 
ore found in England varieties with a conchoidal fracture, 
semi-traiisparciit at the edges, and in other respects last ap- 
jiroaching to a siliceous nature. Tlie first step in the pro- 
gression appears at the (ilonts* ('uiiseway in Ireland. Many 
of the pulars tliere consist ol* fine-grained, <lark-coloured 
whinstonc ; that v aricty which may be j[;onsidered as most per- 
fect, and as equidistant fVom porphyry, pctrosiicxt and granite: 
but at the promontory of Fairheud the character of the stone 
is seen to alter, and it has lately been described ns an imper- 
fect kind of granite. Ilerllie wc are kd by regular approac])ea 
to perfect prisms of granite, aecoinpanicd by prisms of cegn- 
inon whinstone, luid not less obviously tiuin the different 
ranges on the coast of Antrim betraying a ronimuii urigiii. 
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Attempts have made to set up boundaries between 
the coluinimr granite of the Euganean hills» the granite of 
the vulcanic provinces of France, the granitello'of tha Ita- 
lians, and such granite as is found to constitute high and ex- 
tensive ranges of mountains. As to a difference jn the^size of 
particles, ^iid harilncss of ^he stone, the lirst distinction is 
neither constant, nor by any means, calculated to persuade us 
that a cause, capable of producing the one, is inadequate to 
the production of the other* It may probably be explained 
from the (piuntity of matter, more or less perfect fusion, a 
different lengtlrof time in cooling; and* in the latter charac- 
ter, he suspects the observers to have been deceived by the 
decay of the rocks they inspected. At all events, lavas in 
abundance show, that fire is capable of producing any required 
degree of compactness. 

By observatieciS like these, v»hicli the specimens Dr. B. 
either possesses or lias examined corroborate and complete, 
he is persuaded, that when onde it becomes an object of at- 
tention, persouf who have rn opportunity of exploring coiu:-^ 
tries whete^basaltes and granite abound, will easily find a 
succession of specimens beginning at the former and termin- 
ating at the latter. ,Nor is lit, perhaps, difficult to assign 
highly probable reasons, why a mixture of different earths 
M ith more or less of iij^etallic matter, in returning from a state 
of fusion to a solid consistence, may assume sometimes the 
homogeneous basaltic, and .sometimes the heterogeneous gra- 
nitic internal stk^ucture. No fact is more familiar than that it 
depends altogether on the management of the fire, and the 
time of cooling, whether a mass shall have the uniform 
vitreous frgeture, or an earthy broken grain, arising from a 
confused crystallisation. Hie art of making Reaumur's por- 
celain consists entirely in allcm^ing the black glass time to 
crystallise by a slow refrigeration ; and the very same mass, 
according as the heat is conducted, may, without any alter- 
ation of its chemical constitution, be successively exhibited 
any number of times as glass, or as a stony matter with a . 
broken grain. In the slag of the iron furnaces the same 
piece generally exhibits both these appearances : the upper 
surface cools fast, and is glass ; wliat lies deeper loses its 
heat more gradually, and is allowed time to take on the crys- 
tailinl^ arrangement peculiar to its nature, in as far as a num- 
ber of crystals, starting from various points at once, and 
o*sVding each oilier, will admit of it. 

tn the natural history of granite and basaltes, anotlier 
striking circumstance occurs : they lie so contiguous^ and are 
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s4||j^J4i»pdved ill each other^ we canAot but suppose both 
ixndergouc the sdme operations oC uuture at the same 
* 4hiUij^^ThTs is scUb witli die utmost h*equeucy on every pos- 
sible' scale^ and under a vast variety of modifications. £x- 
perlaiAtifs ^how, that almost granites melt into a black 
glass ^and, perhaps, it is no abuse of analogy, nor inconsistent 
iHth wliat lias been already remarked, to conclude, that gra* 
xii|e, in the state of imperfect fusion, should present a glassy 
•flllj^stancc, involving the more infusible parts of which this 
stone consists. 

die whinstone rocks of England, which are far more 
numerous than is commonly supposed, Dr. B. has of>en ob- 
served in the same hill, 1. homogeneous dark-grey stone ; 
2. feldspath inclosed iti this as in a paste ; and, 3. the paste 
disappear iiig, and the whole becoming granular, and the grains 
heterogeneous. Besides fdidspath, c^uartz ia found in innu- 
ijy^erable masses of varying magnitude m many whinstone rocks ; 
and as proper biSsaltcs is4)ut a confused mass of crystals of 
•shoerl, we have all the ingredients of granite ; and why may 
we not expect to find thtm incorporated togetherJ*iftid iu ©very 
state of diffusion and separation ? t 

There is still another analogy between basaltes and granite, 
more important to the theory of the earth, and less liable to 
controv(‘rsy than either of die jirece^’J^g. In their situation, 
with respect to other rocks, w^c may •observe the same law. 
The general rule of super-position, reckoning from below 
upwards, is, 1. granite ; 2. schistus ; S. lima^lBtonc. This rul« 
has been found to hold good by so many mineralogical tra- 
veIler->, that, though it may not be absolutely universal, it must 
be allowed to prevail very extensively. Now, m this island 
there are numerous instances where basaltes is substituted in 
the series instead of* granite, and where it seems to alternate 
with granite as the substratum of other rocks. On tHe road 
from Dolgelly in INIeiJonethsInre, by Mallwhyd and Cann's 
Office, through Llanfair to Welehpool, schistus appears always 
incumbent on whinstone, except sometimes when the latter 
is interjected between the strata, or squeezed up through 
fissures. In Wales the country is so^hilly, tha^the limestone, 
if it existed, has probably been washed away; but on4he con- 
fines of England it conies in. The road from Welehpool to 
ShrewsbuiT passes over^the side of the Long Mountain, which 
consists of schistus ; on *tlie left, or towards the east, risej30|pe 
considerable basaltic hills. Tlic strata of the Long Moiditain 
point towards the summit of these hills, as if the naiTow 
valley that intervenes hud J)een I'ut by water on the lifted edge 
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of the schibtus* At a^smali dis^ce from tlie north an4 south 
side's of the basaltic hills calcarAus strata are found** Beyond 
Shrew sbury, on the road to London, we hanre, instead^i tlie - 
continued ridges of Wales, a number of insulated, and ge- 
nerally rugged, points, rising oler the face of ShropSMkro and 
the adjacent counties. Were the plains covered with’ water 
a few yards in depth, these eminences would appear from 
distance to distance like so many stepping stones. They ajli 
except the Malvern Hills, which, though composed of ^ranitie,. 
he considers as 2 )art of the same system, consist of whiiistonb. 
Among these stepping stones he reckons the basaltic hills 
near Welch pool, tlie Wrekin, Lilleshall Hill, and, at a grtoler 
distance towards the cast, the rising grounds near Newcastle 
in Staffordshire, whence the whin-rockiperhaps communicates 
by the toadstonc of Dcrbysliire, through the hills in the nortU*^ 
of England with the whinstone towurds the south of Scotland. 
In a south or south-west 'direction from the Wrekin, a numb^ 
of craggy eminences arise. Tliey are basadtes, and form % 
striking contrast with the smooth, rounded, aird lumpish swells 
of schistus^ ill their neighbourhood. ^ From the wliin rocks 
near Stretton, we may pass by the Brown and Titterstone 
('Ice Hills (on the latter of which are regular prismatic 
column^) to the Malvern Hills. ’About these hills He strata 
of schistus and Iimesti>ne, as is seen on the road from Much 
vWnlock to Stretton, **To the south-east an extensive field of 
ivhiiihtone, with occasional i levations, is spread over the con- 
^’nes of Worcestershire, Warwickshire, and Staffordshire. 
Here we have the Rowley ragstone. Whether the basaltes 
j)rocceds southward by sut h interruptions till it join the Elvin 
or whinstoiie', and granite of Devonshire and Cornw’all, where, 
probably, they may be found incorporated, he wishes tor an 
opportunity to examine. In the plain part of this whole 
(iistricr, t.ic whin-rock appears often at the surface, or a little 
below the strata, so tliat the hills have iwobably a subter- 
raneous conmiunk’ation with e^tch other, and theie needed 
but a little more lifting force to form continued ranges of 
mountains, llie road from W elchpool to Birminghaiii, above 
^0 miles is retired in great measure with whinstone. A 
Colonnade of oasaltcs has been lately exposed in digging the 
Sluropshire canal ; and in the mining country around levels 
liave been ^iven in the black rock, as it is bometimes called. 
As u^instone and slate are seen in** various other parts of 
Norta and Soiitli Wales, the whole western side of our island 
has nrobably been raised by the basaltes on which tlie super-* 
icial strjita now rcbt, though fruiii [larticiilar circumstances 
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the fused mass has now and then cmtallised into granite ; 
and as it has been conjebtured, that the basaltes of Ireland 
<once4oine& that uf the Scotch isles end the main land itself 
so perhaps the basaltes of North Wales joined the Irish coast 
till tne sea worked its way or lA-oke in, and destroyed the con- 
tinuation. As limestone is sometimes said to rest imme- 
diately on granite, so the loot of the WreCin, and at 
Lilleshall Hill, no ^late is interposed between the limestone 
and basaltes ; so that the analogy extends even to the ex- 
ceptions. 

One conseo^nce of these observations is too important to 
be omitted, ^ley lead us to rejept the common division of 
mountains into primary and secondary. The chains of granite, 
Scliistus, and limcston<*, must be all coeval ; for if the central 
chain of the Alps burst as a body expanded by heat from the 
bowels of the earth, it feartM tlie bordering chains at the same 
effort. But it* must be recollected, that the mountitins no 
longer wear their*originaUfbrm, vallies having been cut be- 
» tween and through them, and various other ^efl^ts of dilapi- 
dation having taken place. It is by no means" ^difficult to 
understand why no cxuvhe ol^ organised bodies are found in 
these imaginary primitive mountains. Itising from a great 
depth, they threw aside thd superficial accumulations of the 
ancieiU ocean. What was deepest^ is therefore now most 
centrm ; and what lay on the surfaccf now skirts the high 
interior chains. Hence the strata rest indifferently on granite, 
basaltes, or lava ; all which substances derivb from their situ» 
ation an equal claim to be regarded as primordial materials. 


On Nehulo^u Stars^ properly so calUd. By Wji, HsascHStf 
LL.D. F.B.B. 

Ik one of his late examinations of a space in the heavens, 
which he liad not reviewed before, Dr. H. discovered a star 
of about the eighth infinitude, surrounded with a faintly 
luminous atmosphere, of a considerable extent. The phe^ 
nomenon was so striking that he could not help reflecting on 
the circumstances that attended it, which appspared to be of 
a very instructive natures and such as might lead to inferences 
-which will throw a considerable light on some points relating 
to the construction of tlie heavens. Cloudy or nebulous stars 
have been mentioned by several astronomers ; but thisnauie 
ought not to be applied to the objects which the^ have pcAn^ 
out as such ; for, on examination) tliey provea to be .eitl^er 
lucre clusters of Itars, plainly to b^* djstlngujlshed swith nis 
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large instruments, or*such nebulous appearances as might be 
reasonably supposed to be occasioned by a multitude of stars 
at a vast distance. 

The milky way itself consists entirely of stars, and by im- 
perceptible degrees he was l^d on from the most evident 
congeries pf stars to other groups in which tlie lucid points 
were smaller, but still very plainly to be seen ; and from them 
to such wherein they coiijd but barely be suspected, till he 
arrived at last to spots in which no trace of a star was to be 
discerned. But then the gradations to these latter were by 
such well-connected steps as left no room for doubt but that 
all these phenomena were c<]ua11y occasioned by stars, variously 
dispersed in tlie immense ex])anse of the universe. 

When Dr. H. pursued these researches, he was in the situ- 
ation of a natural philosopher, who follows tlie various a])ecic*8 
of animals and dlnsectb^ from the height of their perfection 
down to the lowest ebb of life ; when, arriving at the veget- 
able kingdom, he can scarcely 'point out \o us the precise 
boundary whore* the animal leases and the plant begins; and 
may even go so far as to suspect thehi not to be essentially 
diiferent. But recollecting himself, he compares,- for in- 
stance, one of the human species to a tree, and all doubt on 
the ^subject vanishes before him. In the same manner we 
pass through gentle steps fronj a coarse cluster of stai^, such 
as the l*leiades, the I'rffisepe, the milky way, the cluster in 
the Crab, the nebula in Hercules, that near the preceding hip 

Bootes, till weriind ourselves brought to an object such as 
the nebula in Orion, where wc are still inclined to remain in 
tlie once adopted idea, of stars exceedingly remote, and in- 
conceivably'crowded, as being the occasion of that remark'ablc 
appearance. It seems, therefore, to require a more dissimilar 
object to set us right again. A glance like that of the natu- 
ralist, who casts his eye from the perfect animal to the perfect 
vegetable, is wanting to remove the veil from the mind of the 
astronomer. The object mentioned above is the phenonK'iion 
that was wanting for this purpose. Our judgment will bo, 
that the nebulosity about the f^tar Is not of a starry nature. 

A well coEiiected series of objects, such as mentioned 
above, has led us to infer, that all * nebulsD consist of stars. 
Tlii^ being admitted, we were authorised to extend our 
analogical way of reasoning a littlq further. ^lany of the 
neb^ had no other appearance tlian that whitish cloudiness 
on die blue ground on which they seemed to be projected ; 
Mi why the same cause should not be assigned to explain the 
imftr cx^lcnsive nebulosUIes, as well as those that amounted 
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only to a few minutes of a degree in size, did not appeal It 
could not be inconsistent to call up a telescopic milky ^ay, 
'St anjninibnse distance, to account for such phenomena ; and 
if any part of the nebulosity seemed detached from the rest, 
or contained a visible star or •two, the probability of seeing a 
few near stars, apparently scattered over the far ^distant re- 
gions of myriads of sidercail collections, rendered nebulous by 
their distance, woyld also clear up these singularities. 

When Dr. II, examined the cluster of stars, following the 
head of the Great Dog, he found, on March 19. 1786, that 
there was within tliis cluster a round, resolvable nebula, of 
about two minutes in diameter, and nearly of an equal degree 
of light throughout. Here^ considering that the cluster was 
free from nebulosity inP other parts, and l^hat many such clus- 
ters, as well as many such nebuhe, exist in divers parts of the 
heavens, it appeared \tjry probable, ^that the nebula was un- 
connected with the cluster, and a casual situation of our sun 
and the two otiter obje«ts» being nearly in a line. And 
• though it may be rather more •emarkable, tha^^ this should 
happen with two compmmd systems, which are ndt by far so 
numerous as single stars, we |[fave, to make up for this singu- 
larity, d much larger s 2 )ace in which it may take place, the 
cluster being of a very considerable extent. 

Thf*re is a telescopic milky w'ay, hich Dr. 11. lias traced 
out in the hea\eiis in many sweeps, niatle from the year 1783 
to 1789. It takes up a space of more than 60 square dcgiccs 
of the heavens, and there are Uiuusands of stdrs scattered ovei* 
it : among others, four that form a trapezium, and are situ- 
ated in the well-known nebula of Orion, which is. included in 
tile above extent. All these stars, as well as the four men- 
tioned, he fakes to be entirely unconnected with the nebu- 
losity which involves them in appearance. Among them is . 
also // Orionis, a cloml} star, improperly so called by former 
astronomers ; but it does not seem to be connected with the 
milkiness any more than the rest. 

Nov. 13. 1790. A most singular phenomenon ! A star of 
about the eighdi magnitude, with a faint luminous gtmo- 
8^>herc, of a circular form, and of .about thr^e minutes in 
diameter. The star is perfectly in tlie centre, and tthc at- 
mosphere is so diluted, faint, and equal throughout, that there 
can be no surmise of its consisting of stars ; nor can tliere 
be a doubt of the evident connection botwceii the atmospligre 
aud the star* Another star, not much less in brightness! and 
ill the same field with the above, was perfectly free from any 
sucii oppearutice. lliis la^t object is^so decisive in every par- 
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ticular, Dr. H« says, that we need not hesitate to admit it 9 ,$ 
a pattern, from which we are authdrised to draw tlic fallow- 
ing, important consequences : — • 

Supposing the connection between the star and its sur« 
rounding nebulosity to be alloifed, we argue, that one of the 
two following cases must necessarily be aclmitteiL In the 
first place, 'if the nebulosity consist of stars» that are very 
remote, which appear nebulous on account pf the small angles, 
their mutual distances subtend at the eye, by which they will 
not only, as it were, run into each other, but also appear ex- 
tremely faint and diluted ; then what must be the enormous 
size of the central point, which outshines all the rest in so 
superlative a degree as to'admit^of no comparison? In the 
next place, if the star be no larger than common, how very 
small and compressed must be those other luminous points 
that are the occasion of ^thc nebulosity which surrounds the 
central one? As, the fornie>* supposition, the luminous 
central point must far exceed the ^tandard^of what we c^ll a 
. star, so, in the latter, the shining matter about the centre « 
M'lll be m(l5i too small to come under the same denomin- 
ation ; we, therefore, either ha\e a central body which is not 
a star, or have a star waich is involved in a shining fluid, of a 
nature totally unknown to us. * Dr. H. can adopt no other 
sen^ent than the latt,er, since the probability is certainly 
not for the existence hf so enoniious a body as would be re- 
quired to shine like a star of the eighth magnitude, at a dis- 
<ance sufficiently , great to cause a vast system of stars to put 
on the appearance of a very diluted, milky nebulosity. 

But what^a field of novelty is here opened to our concep- 
tions ! A shining fluid, of a brightness sufficient to reach us 
from the remote regions of a star of the eighth, ninth, tenth, 
eleventh, or twelfth magnitude, and of an extent so consider- 
able oSs to, lake up three, four, five, or six minutes in diame- 
ter ! Can we compare it to the coruscation of the electrical 
fluid in the aurora borealis? Or to the more magnificent cone 
of the zodiacal light, as we see it in sj>ring or autumn ? 

More extensive views may In? derived from this proof of 
the existence pf a shining matter. Perhaps it has been too 
hastily fsurmised that all milky neliulosity, of which there is 
so much* in the heavens, is owing to starlight only. These 
nebqlous stars may serve as a clue to unravel other myste- 
rious phenomena. If the shining fluid that surrounds them 
is n 4 t so essentially connected with these nebulous stars, but 
that it can also exist without them, which seems to be suffi- 
ciently probable, and will be examined hereafter, we may 
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with /?r(?at facility explain that very 'extensive, telescopic 
ncbulosit;;^, which, as before mentioned, is expanded over 
"more than 6Cf oV the heavens, about the constellation of 
Orion ; a luminous matter accounting much better for it .than 
clustering stars at a distance.^ 

Il has becn^id above, that ii} nebulous stars the existence 
of the shininfllbid doc‘S#iiot seem to be so essentially con- 
nected with central points that it might not also exist 
without tliem. For tiiis opinion we may assign several rea- 
sons, One of them is the great resemblance between the 
chevelure of these stars and the diffused extensive nebulosity 
mentioned before, whicli renders it highh probable that they 
ai c ol’ the same nature. Now, if this be admitted, the $cj>a- 
ralc ixi-stence of the* luminous matter, or its independence 
on a central star, is full}' proved. We may also ju%e, very 
c<fniid< ntly, that thc*Jight of this fhining .fluid is no kind, of 
rtfle<tiou from the star in the centre; for reflected light 
could never reaoti us at tiie'grcat distance we are from such 
o})ject», ^ Besides, how impeueirable would i>e an atmosphere 
of a sufficient density fo reflect so great a quantity of light? 
Aiid yet we obso ve, that th^^^ontward parts of the chevelure 
aiv nearly as bright as thoiw} that are close to the star ; so 
tiiut this supposed atmosphere ouglit to give no obstruction 
' to the passage of the central •ray.v If* therefore, this mat- 
ter is self-luminous, it seems more* fit to produce a star 
by its condensation than to depend on the star for its 
existence. / » 

liow Lt the light that is perpetually emitted froin millioiis 
of .suns may be concerned in this shining fluid, it might be 
presumptuous to attempt to determine ; but, notwithstanding 
the imcouceivable subtilty of the particles of light, when the 
number of the emitting bodies is almost infinitely great, a))d 
the time of the continual emission indefinitely IdPg, the 
quantity of emitted particles may m'cH become adequate ,to 
the constitution of a shining fluid, or luminous matter, pro- 
vided a cuus(> can be found that may retain them from flying 
olf, or re- imite them. But such a cause camiot be difficult 
to guess at, when vre know that light is so. easily reflected, 
refracted, inflected, and deflected ; and that, in tlui immense 
range of its coarse, it must pass through innumerable systems, 
where it cannot but frequently meet with many obstacles to 
its rectilinear progression. 
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On the Decomposition of^fixetl Air, By SmitHson TENWAyr^ 
Esq. E. R. S. 

As fixed air is produced by the combustion of cliarcoal, it 
has long been thouglit highly piObable that vital air and char- 
coal are its constituent ingredients. This opinion is confirmed 
by the experiments of Lavoisier^ from whic|||||pie discovered 
that the weight of the fixed air which is formed during the 
combustion is nearly equal to that of the vital air and char- 
coal consumed in the process ; and that the small difierence 
of weight may, with great reason, be attributed to the pro- 
duction of w'ater arising from inflammable air contained in 
' the charcoal. Tlie composition of fixed air, therefore, seems 
to be determined, by uniting its coni^titucnt parts, with as 
much certainty as by that mode of proof alone it is possible 
to obtain. But as vital air Inis a stVonger attraction for char- 
coal than for any othei known substance, the decomposition 
of fixed air has not hitherto been attempted. By means, 
however, of the united force of two attractions, Mr. T. has 
been able to tfecompose fixed air, and' thus to determine its 
constituent parts in consequence, of their separation. 

Charcoal, thus obtained from fixed air, appears in no respect 
to differ from the charcoal of vegi table matters. On defla- 
grating a little of it in a small retort with nitre, fixed air was 
immediately reproduced. Since, therefore, charcoal, by its 
separation from fixed air, is proved to be one of its constituent 
principles, it can \hardly be doubted that this substance is 
present whenever fixed air is produced ; and that those ex- 
periments, from which it is supposed that this acid may be 
formed w ithout the aid of cliarcoal, have not been conducted 
with the requisite caution. 


On the Ring of Saturn. By Wh. Ifhit^ciiEL, LL.D. F.R.S. 

It is well known to astronomers tliat the ring of Saturn 
becomes alternately enlightened on one of its sides, and that 
this change of illumination Uikv's jdace w hen the nlauet passes 
through the no|ic of the .ring. This happenecl in October, 
1789, wlK:n the southern plane, which had l>ecn in the dark 
for alxAit 15 years, became visible to us. And since Dr. IL 
had a great number of fine views of ^he ring of Saturn, Kc 
here ijelivers as many of the observations as will be sufficient 
to tntpw light enough on the subject, to enable us to decide 
the aucstioii, whether this ring be double or single? 

Oosercutions on the Ring of Saturuc — St pt, 7. 1790 ; 20*fcet' 
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reflector. dwk division can as yet be seen on the ring of 
. Saturn ;J)ut it is hardly open enough to expect it to be 
'visible- — Aug. S. 1791 ; 20-feet reflector. The black list, on 
tills sidi of the ring of Saturj^, is exactly in the same relative 
place where it was seen on Uic northern plane. — Sept. 25. 
1791 ; 20-feet reflector* Thetblack division goes all around 
the ring, as faPlas he caR trace it, exactly in the same place 
where he used to see it on the nortli side. — Oct. 13. J791 ; 
10-feet reflector. The black division on the southern plmie 
of Saturn's ring is in the same place, of the same breadth, and 
at the same distance from tlie outer edge, that he had always 
seen it on the northern plane. With a power of 4?00, he saw 
it very distinctly : it is of the same kind of colour as the space 
between the ring and the body, hut not so dark. — Oct. 24. 
1791; sevt'n-feot lefloctor. With a new inuchinc-polished, 
most excellent speculum, ne saw tlu%t the division on the ring 
of Saturn, and the open spaces betweeif the ring and tlie body, 
arc equally dark, and nf^thb same colour witli the heavens 
‘ about the planet. 20-feet rofldetor. The bla«!: division on 
the ring ivas us dark as* the heavens. It was equally broad on 
both sides of the ring. Witii a -lO-ftit reflector, he saw the 
division on the ring of Satyrn of the same colour as the sur- 
rounding lu‘avcns. It was of equal breadth on both sides, ami 
he could trace it a gi'eat way towarc^ the body of Saturn. 
\\ ith a 20-fect n fleetor, and power of 600, he could trace the 
di\ ibion very nearly as far as the place, wherp a perpendicular^ 
to the dinction of the ring would divide tlm open space 
m tween itie planet and the ring into two equal jiarts. 

From tliesc observations, added to what has been given in 
some former papers, Dr. II. thinks himself autlKhrised now to 
say. that the planet bat urn has two conccntiic rings, of un- 
equal dimensions and breadth, situated in one plane, wdiich is 
probably not much inclined to the equator of the planet. 
These rings are at a considerable distance from each other, the 
smallest being nuich less in diameter at the outside than the 
largest is at the inside. The ditnension of the two rings and 
the intermediate space arc nearly in tlie annexed proportion 


to each other. • • Part*, 

’ Inside diameter of the smaller ring - - 5300 

Outside diameter . - - - - 7510 

Inside diameter of^ie larger ring - - 7710 

Outside diameter - - . . 83C0I 

Breadth of the inner ring ... 805* 

Breadth of the Outer ring .... 280 
BreudtU of the vacant^ space -• - • 115 

z 5 • 
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Admitting, with M.'de Id Lande, that the breadth of the 
whole ring, as formerly supposed' to consist of ope entire 
mass, is near one third of the diameter* of Saturn, it follows 
tliat the vacant space between the two rings, accordiiif to the 
above statement, amounts to near 2.5 l.S miles. 

By way of forming more easily a comparative idea of the 
stupendous si;se of this ring of 8alb;n, ]3r« liriflicalculated the 
proportion it bears to the earth, and found that its diameter 
IS to that of tlie latter as 25.891 4< to 1. From the above pro- 
portions wc also compute that this ring must be upwards of 
204', 883 miles in diameter. 


Experiments and Observations on the Produrtion of JAght 

from different PodieSy by JPat 'by Attrition, By Mr. 
Tncs. WEDGirooD. 

He found that the phosphorism of almost 'all bodies might 
be made apoarfcnt either by heat or by attrition ; he therefore 
divides the subject of this paper into two parts, i. On the 
light produced by heat. — ii. 0 1 the light produced by at* 
trition. 

i. The best general method of producing the light by heat 
is, to reduce the body to<a moderately fine powder, and to 
sprinkle it, by small portions at a time, on a thick plate of 
iron, or mass of bprnt luting made of sand and clay, heated 
just below visible ledncss, and removed into a perfectly darl^ 
place. The following is a list of such bodies as he found to 
be luminous by this treatment, arranged according to the ap- 
parent intensflty of their light. 

1. Blue fluor, from Derbyshire, giving out a fetid smell on 
attrition. 

2. Black and grey marbles, and fetid white marbles, from 
Derbyshire. Common blue floor, from Derbyshire- Red 
feldspat, from Saxony. 

3. Diamond. Oriental ruby. Aerated barytes, from Clior- 

ley, in Lancashire. Common nailing. Iceland spar. Sea 
shells. Moorstone, from Cornwall. White fluor, from Derby- 
shire. _ * 

4. Pure calcareous earth, precipitated from an acid solu- 
tion. Pure argillaceous earth (of *^luin). Pure siliceous 
eirtht Pure new earth, from Syaney Cove. Common mag- 
nesia? Vitriolated barytes, from Scotland. Steatites, from 
Cornwall. Alabaster. Porcelain clay of Cornwall. Mother 
of pearl.' Black flint. Jlard white marble. Bock crystal, 
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from flic Eflst Indies. ^Whitc quartz.' Poiceluin. Common 
eartlieriijn^are. Whinstone. Emery. Coal ashes. Sea sand. 

5. tlold, platina, silver, coppdf^ iron, lead, tin, bismuth, 
cobalt, zinc. Precipitates an alkali from acid solutions of 
gold, silver, copper, iron, zinc, bismuth, tin, lead, cobalt, mer- 
cury, antimony manganese. Vitriolated tartar^ crystals of 
tartar, borax, alum, previously exsiccated. Sea-coal. White 
paper, white linen, white woollen, in small pieces, white hair 
powder. Deal saw-dust. Rotten wood (not otherwise lu- 
vninous). White asbestos. Red irony mica. Deep red por- 
celain. • ' 

6. Antimony, nickel. Oils, lamp, linseed, and olive, white 
wax, spermaceti, buttj'r, luminous at and below boiling. 

The duration of the light thus produced from different 
bodies is very unequal^ m ^uiue the light is almost momentary, 
in others it lasts for some minutes, AntJ may be prolonged by 
atirriiig the jiowd^’r on the heater. It soon attains its greatest 
brightness, and dies away gradually from that ]>oint, never ap- 
,pearing in a sudden ^lash, like the light of^^jmrtz-pehbles 
rubbed together. If blown on. it is suddenly extinguished, 
but immediately ro-appears ihi discontinuing tlie blast. 

The light of bodies is, lin general, iincoloured; there, are 
however, some exceptions. Blue fluor, of that kind which 
give's out a fetid smell when rtibbedj lisst emits a bright green 
light resembling that of the glow-worm so exactly, that when 
placed by the insect just as it has attained^ks greatest brighy 
nes.s, there is no sensible difTereiiee in the two lights, either 
of colour or intensity. This bright green quickly changes 
into a beautiful lilac, which gradually fades pway. Fetid 
marbles, and some kinds of chalk, give a bright reddish or 
oratij^c light ; pure calcareous earth, a bluish white light ; 
('oriiisb inoorstone emits a fine blue light; poudermf ruby 
gives a beautiful red light, of short continuance. 

For the most part, the soflest bodies require the least heat 
to beioine liiniiiioiis ; marble, chalk, fluor, &c. give a faint 
light when sprinkled on melted tin just becoming solid. As 
tlie temperature of the heater is rai§ed, they continue to give 
out more and more light. Vitriols of iron, copper, andifinc, pre- 
viously exsiccated, when thrown on carihern ware or meial 
nmde nearly red-hot, give minute flashes of light of momentary 
duration, siteli as appeaf from some of the metallic precipiti\fes, 
particularly zinc, on a similar treatment ; with this difioCence, 
however, that the light of most of the precipitates is of a red- 
dish hue. The light of. the metals is white* and exactly 
slimiar to that of some earths. 

z (j 
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ii. The experiments on tlie light produced difTerent bodies 
l)v attrition were chiefly made by rubbing m the dark two 
pieces of the same kind eigainst each other : dll that were 
tried, with a very few exceptions, were luminous by this treats 
nu*nt. The following is a list or them, arranged in the order 
of tlie apparent intensity of th"ir light, and as the lights are 
either white, or some shade of red, figures are affixed to de- 
note these differences ; (0) denoting a pure white light ; (1), the 
faintest tinge of red, or flame colour ; (12), a deeper shade of 
red ; (,S) and (4), still deeper shades. * 

1. Colourless, transparent, ori- 1 4. Plate glass ; gf’een-bottle 
ental rock-crystal; andsih- glass (0). 

ceous crystals (0). 15. Fine hard loaf-sugar (0). 

2. Diamond (0). 16. Moors tone, from Cornwall 

3. White ({iiartz; white semi- (1). «Corund, semi-trans- 

transparent agate (1). parent, from the East In- 

4. White agate, more o|)aque dies (1). ^ 

(2). Semi-transparent feld- 17. Iceland spar (0). 
spat, from Scotland (2). 18. White enamel (2); tobacco- 

* Brown opaque feldspat, , pipe (3). White mica (0). 
from Saxony (t). Chert 19. (jnglazcd biscuit (urthen- 
of a dusky white, from ware, blackened by expos-^ 
North Wales (‘ 5 ). ^ ing it, buried in charcoal in^ 

5. Orienthl ruby (i). ‘ a close crucible, to a white 

6. Topaz ; oriental .sapphire (0). heat (4). 

7:* Agate, deep-coloVred, brown 20. Black vitreous mass, made 
and opaque ( 1). by melting together five of 

8. Clear, blacHish guii-flipt (2). fluor, one of lime, and some . 

9. Tatvny a^'ini-transpareiit charcoal powder (4). 

flint (3). 21. Fluor ; aerated and vitrio- 

10. Unglazcd white biscuit lated Imrytcs ; white and 

earthen-ware (4). black Derbyshire marble ; 

11. Fine white porcelain (2). calcareous spar; crystals of 

12. Clear, blackish gun-^nC borax; deep blue grass; 
made 0 |>a(|ue by heat (3). mother of pearl. 

13. Flint glass (0). 

Rock-crystal/ quartz, ilmt-glass, and many other hard 
bodies during attrition, emit now and then reddish sparks of 
a vivid light, which retain their brightness in a passage of 
on^two, and even three inches, through the air. 

instant they arc rubbed. on 
each othor^ and cease to be luminous when ibe attrition is 
discontinued. Colourless, transparent, and semi-transparent 
bodies emit a flashi^ig hgrit, their whole musses neing, for 4 
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moiiiertt, illtmiinated ; opaque bodies give little more timn a 
defined siteck of red HgnCi and are not luminous beloiv the 
part strucK. The* greatest apparent quantity of light is pro* 
duced by hard uncoloured, transparent, and.semi-transpnrent 
bodies, whose surfaces soon acquire an asperity by rubbing to* 

^ gether, as quartz, agate, drc. • # 

From an examinatioii^of the table, it appears that white 
lights arc emitted from colourless transparent bodies ; faint 
red, or flamo>»coloured, from white semi-transparent bodies ; 
deeper red from more o|)aque and coloured bodies, and the 
deepest red from opaque and from deep-coloured bodies. 
hXtreinely faint lights, such as thase given by fluor, marble, 
Ac. are of a bluisli white ; quartz, very lightly rubbed, gives 
n very faint light of a bluish hue ; when rubbed a little harder, 
It emits a flame-colou|;ed yght ; when rubbed with violence, 
its light approaches to whiteness. Opaque ired feldspat gives 
a deep red llglit Ij)' attrition ; exposed lo a strong heat in the 
furnace, it becomes wdiite, iind somewhat traqspareiit, and 
when cool, give^ out, qn attrition, as white a li^ht as quartz; 
clear, blackish flint, made opaque by heat, gives a redder lightf 
than before ; deep-colourwl glass gives out a red defined light 
without any flash, while ctcar mieoloured glasses emitavvhite 
flashing light of some hi igUtness. 

Bodies are not luminous by simple^ pressure ; but when 
they are at all broken by the pressure, the fragments rubbing 
on each other produce some light, Mr. Boyle, indeed, fouiwL 
a particular diamond to emit light when pressed by a steef 
bodkin; but the diamond is pliosphoresceiit in so many 
ways, and is so curious and singular a body, bojJi in jirorier* 
tics and constitution, that it can scarcely be ^expected to 
exhibit the same appearanci s tlie common class of earthy 
bodies. • 

All hard earthy bodies cn.it a peculiar smell on attrition. 
The most remarkable for this jiiopeity are chert, quartz, feld- 
s]>at, biscuit carthen-w ai e, and rock-crystal : this smell does not 
differ much in khul, though it- does considerably in intensity* 
Many of the sorter bodies yield the same smell, but in a less 
degree, and probably none are entirely withSut it.^ It ap- 
pears to be strongest wliere the friction is greatest : it has'no 
dep'mdenco on the light produced by attrition, as it is often 
\ cry strong wlicn no light is emitted. Rock-crystal, quwjz, 
Iclifspat, white biscuit eartlien-wure, and prolmbly all (uch 
hard bodies, produce this smell under water. Quartz stones^ 
violently rubbed on each oth^ for a few' minutes in ft cup of » 
water, comiiilini^tc this smell, and* a peculiar taste, to the 
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water. The- taste is probably derived from an impalpable 
powder, which floats in the water for many days. 

Derbyshire black marble, and the stinking blue duor, give 
out, on attrition, a strong smell peculiar to themselves, both 
in air and water : they lose this property by being once made 
red-hot. Quartz produces the smell equally strong in fixed, 
pure, and common air. « 

Mr. W. having now stated all the facts relative to phospho- 
rescent bodies which he had as yet been able to discover, 
offers a few refiections, tending .to show, that heat is the pro- 
bable cause of the light produced from bodies by attrition. It is 
easy to see why bodies eni»t light instantly when rubbed ; for 
they oflen send out sparks as soon as the attrition commences, 
which proves that particles in their surfaces are instantly 
heated to redness by attrition. After all, it remains entirely 
problematical, in what n»aniier heat operates to produce light 
from bodies : the air uoes not seem to have any concern in 
its production, as bodies are equally lutnitions in almost all 
kinds of air, ^nd When iinmctsed in liquids. 


OUerveUhns on BcesJ By J'ou:^HuNTEit^ Esq* S* 

The common bee, from a number -of peculiarities in its 
economy, has called forth the attention of the curious ; and 
from the profit arising from its labours it has become the ob- 
ject of the interested ; therefore no w onder it has excited 
universal attention, even from the savage to the most civil- 
ised people. ^ 

When we- talk of the economy of the colony, such as the 
secreting wax, making combs, collecting farina, honey, feed- 
ing the maggots, covering in the chrysalis, and the honey, 
stinginsT, &c. it Is the labouring bees that are meant. As 
bees, from their numbers, hide very much their operations, it 
is necessary to have such contrivances as will exjilore their 
economy. Hives, with gloss-lights in them, oflen sliow some 
of their operations, and when wholly of glass, still more ; but 
as they form such a cluster, and begin tlieir comb in the 
centi e, little ian be sec a till their w^ork becomes enlarged, 
and by 'that time they iu»re produced a much larger quantity 
of bcesi^so as stdl to obscure their progress. 

We find the common bee in Evrope, Asia, Africa, and 
A.ngrica. 'Jliat they may be, or should be in the three first, 
is c^osily supposed, but how they came to America is not so 
readily conceived ; for, though a kind of manageable animal, 
yet they do not like such long confinemenl in /heir Iiivcs as 
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would*cXrry’tliem to the West^ndies/ excepting in an ice- 
house; f( 2 r when 1 have endeavoured to confine them in their 
hivesrthey have 6een so restless as to destroy themselves. 

The female and the working bee, I believe, in every spe 
cies have stings, which renders them an animal of offence, 
indeed, but rather of defence ; tfor though they make an at- 
tack, I believe it is by way of defence, excepting when they 
attack each other, which is seldom or never with their stings. 
Of the whole bee-tribe, the common bee is the easiest irri- 
tated ; for as they have property, they are jealous of it, and 
seem to defend it ; but when not near it, they are quiet, and 
must be hurt before they will sting; with all this disposition 
for defence, which is only to secure their property, or them- 
selves, when more clo*sely attacked, yet they have no covet- 
ousness or a disposition to obstruct others. Thus, two bees 
or more will be sucking at *the same« flower,* without the first 
possessor claiming it as his right : a Ifundred may be about 
tlie same drop oP honey, "if *it is beyond the boundaries of 
^ their own riglit ; but what they^have collecfet^ thpy defend. 
It is easily know'ii when they mean to sting: they fly about » 
the object of their anger very quickly, and by the quickness 
of their motion evade being; struck or attacked, which is dis- 
covered by the sound of their w ings, as if going to give a 
stroke as they fly, a very diflerent •nqisc from that of the 
wings when coining home on a fine evening loaded with 
farina or honey ; it is then a soft contented. noibC. Wiien a 
single bee is attiicked by several others, h seems the most * 
passive animal possible, making no resistance, and even hardly 
seeming to wish to get aw^ay ; and in this manner they allow 
themselves to be killed. They are, perhaps, thtf only insect 
that feeds in the winter, and uierefore the only one tliat lays 
up external store. , 

Bees are, perhaps, the only insects that produce heat 
w ithin themselves, and were therefore intended to have a toler- 
ably well-regulated warm til, without which, of course, they afe 
very uncomfortable, and soon .die ; and which makes not only 
a part of their internal economy respecting the individual, but 
# part of their external or common eeononi}', and is therefore 
necessary to be known. The heat of bees is ascei tuiifable by 
the thermometer ; and I sliall give the result of expcriinenU 
made at two different seasons of the year. .July 18th, at 10 
in tlio evening, wind northerly, thermometer at.54<S m die 
air,- 1 introduced it into the top of a hive full of bees, arid in 
less than five minutes it rose to 82^. I let it stand all night ; 
at five in die morning i^ was dt»wn at 73^ ; at itinc the 
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same morning it had risen to»8SS and at one o’clock to 84*^ 
and at nine in the evening it was down to 78^. 

As they are easily afFected by cold, their instinctive prin. 
cinle respecting cold is ver^ strong, as also with regard to wet 
I liave seen a swarm hanging out at the door of a hive, ready 
to take flight, and then return ; a chill has come on, of which 
I was not sensible, and in a fl^w minutes tlie whole has gone 
back into the hive ; and by the cold increasing, I have at 
length perceived the cause of their return. If rain is coming 
on, we observe them returning'* home in great numbers, and 
hardly any abroad. Bees are very cleanly animals respecting 
themselves ; they seldom or never void their excrement in 
tile hive. I have known them confined many days without 
discharging the contents of' the rectum ; and the moment 
they got abroad, they evacuated in the air when flying : and 
they appear to be very nice in their bodies ; for I have often 
detected- them cleaning each other, more esnecially if by ac- 
cident they are besmeared with hoiVey 

To consjden this society Individually, it may be said to 
consist of a female breeder, female non-breeders, and males ; 
but to consider it as a coininuirity, it may be said to consii^t 
only of female breeders and non-br, seders, tlic males answering 
no other purpose than simply as a male, and are only tern* 
porary ; and it is probable the. female breeder is to be consi- 
dered in no other light than as a layer of eggs, and that she 
only influences the non-breeders by her presence, being only 
'a bond of union, 4br without her they seem to have no tie : 
it is her presence that makes them an aggregate animal. 
May w-e not suppose that the offspring of the queen have an 
attachment to the mother, somew-hat similar to the attachment 
of young birds to the female that brings them nj) ? for though 
the titpes of their attachment are not equal, yet it is the 
dependence which each has on its mother that constitutes 
the bond ; for bees have none without her, When die quetn 
is lost, this attachment is broken: they gi\e up industry, 
probably die, or, we may suppose, join some other hi\e. 
This is not the case witn those of this tribe whose queen 
singly forms colony ; for though the qu^^en be destroyed, 
vet thej^go onwith that work which is their lot ; as the wasp, 
hornet,^nd humble bee. Mqst probably the whole economy 
of the bee, which we so much adnvrc, belongs to the nmi- 
bivt^fs, and depends on tlieir instinctive powers being set 
to tk^rk by the presence of the breeders, that being their 
only enjoyment ; therefore, when we talk of the wonderful 
economy of bees, it is ekiefly the' labourers at large we arc to 
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admire/ though the queen gets the prihcipal credit, for the 
extent of their instinctivd properties. 

*When a hive s^uds oA' a colony, it is commonly in the 
month of June; but that will vary according to the season, 
for in a mild spring bees sonfetimes swarm in the middle of 
May, and very often at the lat(er end of it. ^jefore they 
eoQie 0 % they commonly Jiang ^out the mouth of the hole, 
or door of the hive, for some <&ys, as if they had not suiRcient 
room within for such hot weather, which I believe is very 
much the case ; for if cold or uret weather come on, they stow 
themselves very well, and wait for fine weather. But swarm- 
ing appears to be rather an operatjon arising from necessi^, 
for they would seem not naturally to swarm, because if they 
have mi empty space t<f fill, tlieyllo not swam ; therefore by 
increasing tlie size of the hive, the swarming is prevented. 
This period is much fongA* in som^j thandn others. For 
some evenings before they go forth is (^\en heard a singular 
noise, a kind of riAg, or sotind of a small trumpet ; by com- 
^>aring it with the notes of the •piano-forte, seemed to be 
the same sound with th<? lower a of the treble. 

The swann commonly consists of tliree classes ; a female, 
m^females, males, and those commonly called mulil^ which 
arc supposed to be of no sex, and are the labourers ; the 
whole about two quarts in bu^c, making about six or seven 
' tliousand. It is a question which cannot^asily be determined, 
whether this old stock sends off entirely young of the same 
season, and whether the whole of tlicir youiig ones, or only 
part. As the males are entirely bred in the same season. • 
part go ofi* ; but part must stay, and most probably it is so 
with the others. They commonly come off in >he heat of 
the day, often immediately after a shower : who takes the 
lead 1 do not know, but should suppose it was tlie (j|uecn. 
When one goes off, tli^y all immediately follow, and Hy about • 
seemingly in great confusion, thougli there is one principle 
actuating the whole. 

They soon appear to be directed to some fixed place : such 
as the branch of a tree or busli, the cavities of old trees, 
liolcs of houses leading into some hollow place ; and whenever 
the stand is made, they all immediately repair to it, tiM they 
are all collecit<3d« But it would seem, in* sonic cases, that they 
had not fixed on any rest|ng place before they came off, or if 
they had, tliat they were citlier disturbed, ifit was ncar,«ar 
tliat it was at a great distance ; for after hovering some tiitie, 
as If undetermined, they dy away, mount up into tlie air, and 
go off witli great, velocity. * When tl^cy have fixed ofi tlieir 
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future t) ey imhiediatejy begin td make their 

combs, for they have the materials \vithiii themselves. I have 
reason to believe tliat they fill theh* crops with honey when 
they come away ; probably frojn the stock in the hive.' 

A hive commonly sends off two, sometimes three, swarms 
in a summer ; but the scooud is commonly less than the 
first, and tlic third less than the second ; and this last has 
seldom time to provide for the winter: they often threaten 
to swarm, but do not ; whether the threatening is owing to 
too many b^es, and their not swarming is owing to tliere 
being no queen, I do not know It sometimes happens that 
tlio swarm goes back again ; but in such instances I have 
reason to think that they hawe lost f^eir queen, for the hives 
to which their sllarm have Come back do not swarm the next 
warm day, but w'ill hang out for q.fortjiight, or more, arul tlieu 
swarm ; and when tln^y do, the swarm is commonly much 
larger than before, which makes me suspect that tl»ey waited 
for the queen that was to h^ve gone olF with the next svvanii. 

The ni-'teflals of their dwelling, or, comb, which is the waxf 
is the next consideration, with the mode of forming, preparing, 
or dispofipg of iU Thp wax is \brined by the bees tiiemseiv|^ : 
it may bd' culled an external secretion of oil ; and I have found 
that it is formed between the scales of the under ^ide of* the 
belly. When 1 first observed this substance, in my examin* 
atioii of tlie working bee, 1 was at a loss to say what it was: 

I asked myself if it was new scales forn)ing, ami whether they 
^ cast the old, as tlie lobster, &c. does > but it was to be found 
only between the scales, on the lower side of the belly. On 
examining *^the bees through glass-hives, while they w'ore | 
climbing up the glass, I could see that most of tlu‘m laid tin's 
substance, for it looked as if the lower, or jjosferior edge (»f 
tlie scale, was double, or that there were double scales ; but 
I perceived it was loose, not attached.* 

The cells, or rather the congeries of cell**, which compose 
the comb, may be said to form perpendicular plates, or par- 
titions, which extend from top to boticm of the cavity tii 
which they build them^ and from side to side. They ahva\s 
begin ,jit the** top, or roof of the vault, in which they build, 
and work downwards ; but if the upper part of this vault, to 
which tlieir combs are fixed, is removed, and a dome is put 
qyqr> they begin at the upper edge 6f the old comb, and work 
up into the new ravity at the top. 'ftiey generally may be 
f^uideil, ns to the direction of their new |>hites of comb, by 
forming ridges at top, to which they begin to attach tlieir 
comb. In a lopg hive, if tlie.se ridges arc longitudinal, their 
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plates* of ccnnb will be longitudinal ; !f placed transverse^ so 
will be Uie plates ; and* if oblique, the plates of comb will be 
. oblique. * Racli dlatc consists of a double set of cells, whose 
bottoms form the partition between each set. The plates 
themselves are not very regularly arranged, not forming a 
regular plane where they migh/; have done so ; are ollen 
adapted to tlie situation,* or shape of the cavity in which they 
are built. The bees do not endeavour to shape their cavity 
to their work, as the wasps do, nor are the cells of equal 
depths, also fitting them to their situation ; but as tlie breeding 
cells must all be of a given depth, they reserve a sufficient 
number fur breeding in, and they put the honey into the 
others, as alhO into the shalloH ones. The attachment of tlm 
comb round the cavily is continued, but interrupted, t»o 
as to form passages ; there are also passages in the middle 
of the plates, especially if there bo a cross stick to support 
the comb ; these allow of bees to g5 across from plate to 
plate. The subStance #hilh they use for attaching their 
** combs to surrounding parts lif not^ tlie sante ^ tjie common 
wax ; it is softer and tougher, a good deal like the substance 
with which they cover in tkeir chrysalis, or the humble bee 
surrounds her eggs. Tt i} probably a mixture of wax with 
farina. 

The cells are plkced nearly horksontally, but not exactly 
so ; the mouth raised a little, whicli probably may be to retain 
the honey the better : however, this rule not strictly ob* 
served, for often they are horizontal, and*towards the lower 
edge of a plane of comb they are often declining, 'flie first 
combs Uiat a hive forms are the smallest, and* much neater 
than the last or lowermost. Their sides, or partHions between 
cell and cell, are much thinner, and the liexagon is much 
more perfect. The wax is purer, being probably little else 
but wax, and it is more brittle. The lower combs are con- 
siderably larger, and contain much more wax, or, perhaps 
more properly, more materials ; and the cells are at such 
distances as to allow them be of a round figure : the wax 
is softer, and there is something mixed with it. 

Ther.e is a cell, which is called the royal cell, often Wfiw 
or four of them, sometimes more; 1 have seen 11, 8nd even 
JS ux the same hive ; commonly they are placed on the edge 
of one or more of the oonibs, but often on^the side of a comb : 
however, not in the centre, along with the other cell^ JHce a 
‘ large one placed among the omers, but often againil the 
mouths of the cells, and projecting out beyond tiie common 
surface of the comb ; but most of diem are formeePfrom the 
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' of tlie comb, which terminates in one of these cel/s. 
Tl)e royal cell is much wider than the others, but seldom so 
dei p : its mouth is round, and appears to be the largest half 
of an oval in depth, and is declining downwards, instead of 
being horizontal, « or Ltcral. The materials of which it is 
i‘oin}>osed are softer than common wax, rather like the last 
mentioned, or those of winch the lower edge of the plate of 
comb is made, or with which the bees cover the chrysalis : 
they have very little wax in their composition, not one* third, 
the rest I conceive to be farina. 

I shall not consider the bee as an excellent mathematician, 
ra^^able ol* making exact forms, and having reasoned on the 
best shape of the cell for capacity, so that the greatest number 
might be put into the smallest space ; for the hornet and the 
wasp arc much more correct, though not seemingly under the 
same necessity, as they collect nothing to occupy their celts ; 
because, though the bee is pretty perfect in tliese respects, 
yet it is very incorrect in others, in the ibnnation of the 
comb : nor shalM consider tl/ose animals as forming comb of > 
certain shape and size from mere m'echanical necessity, as 
from working round themselves • for such a mould would not 
form cells of different sizes, much less could wasp be guided 
by the same principle, as their celfe are of very different sizes, 
and the first by much too small for the iquecn-wasp to have 
worked round herself : but I shall consider the whole as an 
instinctive principle, in which the animal has no power of 
'variation, or choice, but such as arises from what may be 
called externa] necessity. The cell has in common six bides, 
but this is jnost correct in those first formed ; and their 
bottom is commonly composed of those sides, or planes, two 
of the sides making one ; and they generally fall in between 
the bottoms of three cells of the opposite side ; but this is not 
regular, it is only to be found where there is no external 
interruption. 

As soon as a few combs are formc<l, the female bee begins 
laying ^f eggs. As far as I have been able to observe, the 
queen is the only bee that propagates, tliough it is asserted 
the lal^urers do. Her first eggs in the season are those 
wliich produce labourers ; then the mules, and probably the 
queen: this is the progress in the wasp, hornet, humble 
bee, Ae. 

not easy to fix the time when the eggs are hatched ; 1 
havd been led to imagine it is in five days. When hatched, 
we find the young maggot lying colled up in the bottom of 
tile ccllf in some degree^ surrounded with a transparent fluid. 
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In many of ’tlie cells, where the eggtf are just hatched, we 
find tlie skin standing iii its place, either not yet removed, or 
not pressed dowif by the maggot There is now an additional 
*emph)yinent for the labourers, namely, the feeding and 
nursing the young maggots* * We may suppose the queen has 
nothing to do with this, as th(^re are at all titles labourers 
enough in tlie hive for Siuch purposes, especially, too, as she 
never brings jthe materials, as every other of the tribe is 
obliged to do at first ; therefore she seems to be a queen by 
hereditary, or rather, by natural right, while the humble bee, 
wasp, hornet, &c» seem rather to work themselves into royalty, 
or mistresses of the community. « The bees are readily de- 
tected feeding tlie young maggot; and indeed a young 
maggot might easily ne brought up by any person who would 
be attentive to feed it. They open their two lateral pincers 
to receive the food, ’and* swallow it. As* they grow, they 
cast their coats, or*cuticles ; but how bften tliey thrpw their 
coats, while in 'file maggot state, 1 do not know. I ob- 
• served that they often reriiovecP their eggs;*I<.also find they 
very often shift the nrnggot into another cell, ewen when 
very large. / r 

The maggots grow largef till they hearly fill the cell ; and 
by tliis time they require no more food, and are ready to bo 
inclosed for the chrysalis state.: how this period is discovered 
1 do not know, for in every other insect, as far as 1 am 
acquainted, it is an operation of tlie maggot, or caterpillar 
itself; but in the common liee, it is an» operation of the* 
perfect animal ; probably it arises from the maggot refusing 
food. The time between their being hatched and their being 
inclosed is, I believe, four days; at least, firnm repeated 
observations, it comes nearly to that time ; whci^ ready for 
the chrysalis state, the bees cover over the mouth of tjie cell, 
with a substance of a light brown colour, much in the same 
nianner that they co\er the honey, excepting that, in tlie 
present instance, tlie covering is convex externally, and 
appears not to be entirely n.ax but a mixture of wax and 
feriiia. llic maggot is now |ierfectly enclosed, and it U'gins 
to line the coll and covering of the ■miouth ab*)ve mentioned, 
with a silk it spins out similar to the silk-worm, aiJU which 
makes a kind of‘ pod for the chrysalis. Bonnet observed, 
that in one instance tlip cell was too short for the chrysalis, - 
and it broke its i‘ovcring, and formed its pod biglier, or fwre 
convex than common : this 1 can conceive possible ; we pften 
sec it in the wasp. Having completed this lining, they 
cast off, or sathcr shove eiF, from tiic bead bdckwtfrds, the 
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last maggot coat, which ia deposited at the bottom of the 
cell, and Uien they become chrysalises. 

One would naturally suppose that the food of the'xndggot* 
bee should be honey, both because it is the food of the old 
ones, and it is what they appear principally to collect for 
themselves i however, the circumstance of honey being food 
for the old ones is no argument, because very few young 
animals live on the same food with the old, and therefore it 
is probable the maggot-bee does not live on honey ; and if 
M e reason fnnn analogy, we shall be led to suppose the bee- 
bread to he the food of the maggot. It is the food of the 
ntaggot of the humble be^, who feeds on honey, and even 
lays up a store of honey for a wet day, yet does not feed the 
young with it. It is the food of the iiiaggot of a black bee, 
and also of several others of the solitary kind, who also feed 
on honey ; and wasps, who do ^lot bring in such materials, 
do not feed tlieniselvos on honey. We oannot suppose that 
tlie bee-bread is for the food of thi old bees, when we see 
them collecting It in the inon Jis of June, July, &c. at which 
time they have honey in great plenty Tliis substance is ns 
common to a hive as any part, belonging tq the economy of 
bees. Before they have formed live or six square inches of 
comb in a young hive, we find e^^s, honey, and bec-bread ; 
and if a hive is short of honey, ^ancl dies in llie winter, we find 
no honey, but all the bet-bread, w hich was laid up in store 
for the maggots in the spring. They take great care of it, 

" for it is often cavered over with wax, as the honey, and I 
believe more especially in the winter; probably nith a view 
to preserve it till wanted. 

This substance they bring in on their legs, and it consists 
of the farina of plants. It is not the farina of every plant 
that the bee collects, at least they are found gathering it 
from some with great industry, while we never find them on 
others : St John’s wort is a favourite plant, but that comes 
late. The fiower of the gourd, cucumber, &c. they seem to 
be fond of. * It is curious to see tliem deposit this substance 
in the cell. On viewing the Btves, we often see bees with 
this substance. on their jjeg.s moving along on the combs, as 
if lookii g out fi)r the cell to deposit it in. They will often walk 
over a ceil tliat has some depositeil in it, but leave tliat and 
try another, and so on till they fix ; which made me conceive 
each bee had its own cell. When they to the 
iiitefided cell, they put their two hind legs in^o it, wf^'* the 
two fore legs and tlie trunk out on the mouth of the neijSX, 
burning celir and then the tail, or belly, is thrust downintq 
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tlie iiitunded •cell ; they then bring the' leg under the belly, 
and turning the point of the tail to the outside of the leg, 
^'herein the fariniT is, they shove it off by the point of the 
tail. -When it is thus shoved off both le^, the bee leaves it, 
and the two pieces of farina may be seen^ying at the bottom 
of the cell : another bee comes almost jmmedijitely, and 
creeping into the cell, continues about five minutes, kneading 
and \iorking it down into the bottom, or spreads it over what 
was deposited tliere before, leaving it a smooth surface. 

It is of a consistency like paste ; burns slightly, and gives 
a kind of unusual smell, probably from having been mixed 
with animal juice in the act of knpading it down ; for when 
brought in, it is rather a powder than a paste. That it is the 
food of the maggot is* proved by examining the animafs 
stoniai'h ; for wlien wc kill a maggot full grown, we find its 
stomach full of n similar substance, only softer, as if mixed 
with a fiiiid, hut \\e never find honey iiPthe stomach; there* 
fore we arc to suppose it is collected as food ibr the maggot; 
sss much as honey is for the old tee. 

In the chrysalis state they are Ibrming themseiVes for a 
new life : they are cither entirely new built, or w^onderfully 
vlianged, for tiierc is not the smallest ’ estige of tlie old form 
remaining ; y( t it must be the same materials, for now nothing 
is taken in. Ilow fur this change is only the old parts new 
modelli d, or gradually altering their fofm, is not easily de- 
termined. To bring about the change, many parts must be 
roiiioved, out of which the new ones are jfrobably formed, 
\\ hen the chrysalis is formed into the complete bee, it then 
destroys the covering of its cell, and Comes forth.. The time 
it continues in this state is easier ascertained than either in 
that of the egg or the maggot ; for tlie bees cannot jfnove the 
chi^salis, as they do the tw o others. In one instance it w^as 
13 days and hours exactly; so that an eg^g in hatching 
being five days, the age of’ the niaggot being four days, and 
the chrysalis continuing 13 N tlie whole makes days. 

When the swarm is a large one, more especially if it was 

i j>ut into too small a hive, it oilen breeds too many for the hive 
to keep through the winter ; and in such case a jiew swarm is 
thrown off, which, how ever, is commonly not a large one, and 
generally has too little time to complete its comb, and^store it 
with honey sufficient to preserve them through the winter. 

The new colony immediately seta about the increase^f 
their numbers, and every thing relating to it. Ihcy hive 
their apartments to build, both for the purpose of breeding, 
and uo a storehouse for provisions for ^he winter.’^ Wlicn the 
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bouboii ful* laying eggb is over, then is the season for collect- 
ing honey ; therefore, when the la^ chrysalis for the season 
comes forth, its cell is iininediately filled iVith honhy, and as 
so({n as a cell is full, it is covered over with pure wax, and is 
to be considered as a store the winter. This covering 
answers tiyo very cssentiiil ^purposes : one is to keep it from 
spilling, or daubing the bees ; the (\ther to prevent its evapor- 
ation, by which means it is kept fluid in such a w^armth. 
They are also employed in laying up a store of bee-bread for 
the young maggots in the spring, for they begin to bring 
forth much earlier than probably any other insect, because 
they retain a saninier hcal^ and store up food tor the young. 

In the month of August, as the males do not provide for 
themselves, they become burdensome to the workers, and are 
therefore teased to death much sooner than they otherwise 
u ould die ; and A^heii the bees set abdht this business, of pro- 
viding tlicir winter-storc, every operation is over, except the 
collecting of honey and bec-biead. At this time it would 
seem us if' thf* males were Cvinscious of their danger, for the} 
do not rest on the mouth of the hive in either going out or 
coming in, but hurry either |n or out: however, they are 
commonly attacked liy one, two, or three at a time : they 
seem to make no resistance, only getting aw^ay as fast ns 
possible. The labourers do not sting them, only pinch diem, 
and j)ull them about as if to wear them out ; but I suspect it 
may be called as much a natural as a violent death. 

The queen, tiie mother of all, in whatever way produced, 
is a true female, and different from both tlie labourers niul 
the male. . She is not so large in the trunk us the male, and 
appears to»be rather larger in every part tlian the labourers. 
The scales on the under surface of the belly of the labourers 
are not uniformly of the same colour, over the whole scale ; 
that part being fighter which is overlapped by tlie terminat- 
ing scale above, and the uncovered part being darker : tliis 
light part docs not terminate in a straight line, but in two 
curves, making a peak ; all which gives the belly a lighter 
colour in the labouring bees; more especially when it is 
pulled out or, elongated, 'llw tongue of llie Icjnale is con- 
siderably shorter than that of the labouring bee, more like 
that of the male : however, the tongues of the labourers are 
not in all of an equal length, but none have it short as 
t2^ queen. The size of tlie belly of the female of such ani- 
mus varies a little, according to the condition they are in : 
but the belly of the male and the labourer has but little occa- 
sion to change its size, as they ^rc at all times nearly in the 
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same (condition with regard to fat, haying always plenty of 
provision : but the true female varies very considerably ; she 
of a different sir^e and shape in the summer from what she 
n; in 4hc winger ; and in the winter she has what may be 
called her natural size and shi|pe ; she is, on the whole, rather 
thicker than the labourer. 

1 believe a hive, or swarm. Las but one queen, at least I 
have never ibund more than one in a swarm, or in an old 
hive in the winter; and, probably, this is what constitutes a 
hive ; for when there are two queens, it is likely that a divi- 
sion may begin to take place. 

The male bee is considerably larger than the labourers ; 
he is even larger than the queen, though not so long when 
she is in her full state with eggs : he is considerably thicker 
than either, but not longer in Uie same proportion : he docs 
not terminate at the anus ifi so sharp a point ; and the open- 
ing between the last two scales of the back and belly is 
larger, and more,^ndcr the belly, than in the female. His 
4 , proboscis is much shorter tlian that of tlic labouring Ixe, 
wdiich makes me susp4*ct he docs not collect Ills own honey, 
but takes that wliich is brought Iiome by the others ; espe- 
cially as we never find the niules abroad on flowers, &c. only 
flying about the hives in Ik t weather, as if taking an airing ; 
and when wc find that the male of the humble bee, which 
collects its own food, has as looga pkol\pscis, or tongue, as tlie 
female, I think it is, from all these facts, reasonable to sup- 
pose, that the male of the common bee feeds at home. He^ 
has no sting. 

The labouring bee is the largest in number of the whole 
community : there are thousands of them to one queen, and, 
probably, some hundreds to each male, as we shall see by 
and by. It is to be sujiposed they arc the only bees whicJi 
construct the whole hive, aijd that the queen has iif) other 
business but to lay the i ggs: they arc the only bees that bring 
in materials ; the only ones we observe busy abroad ; and, 
indeed, the idea of an} other is ridiculous, when we consider 
the disproportion in numbei*s, as well as the employment of 
the others, wliilo the working bee has nothing to take off its 
attention to the business of the family. l4iey arc smalhr 
than either the queen or the males : not all of c(|bal si/c, 
though the diflerence is not ver} great. ^ 

The number of laboirfers in a hive varies very considerably. 
In one hive there w^rre tlflSS, in miotlu r 44*7*2, in onv^That 
died there were "I hat I might guess at the number (jf 

bees from a given bulk, 1 eouiited what nuin!)er an ale-housc 
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pint held, wlicn wat, jind found it contiiined thej*efoi(', 

as sonic swarms will fill two quarts, such must consist of near 

Bees certiiinly have the five senses. Sight n^ne can doubt. 
Feeling they aKo have ; and there is every reason for siq>- 
posing they have likewise taste, smell, and hearing. 'J^asle 
we cannot (Viuht; but of smell we may not have such proofs: 
yet, from observation, I think they ^ve strong signs of smc‘ll. 
Bees may be said to have a voice. They are certainly capa- 
ble of forming several sounds. They give a sound when 
dying, which they can vary according to circumstances. One 
accustomed to bees can immediately tell wdien a bee makes 
an attack by the sound. 

It is only the queen and the labourers that have stings ; 
and this provision of a sting is, perhaps, as curious a circum- 
‘,tancc as any attending the bee, and probably is one of the 
characters of the bee-tribe. The apparatus itself is of a very 
curious construction, fitted for inflicting a MSbund, and at the 
same time con\c*}ing a poison into that w'ound. The appa- 
I atus consists of two piercers, conducted in a groove or direc- 
’or, which appears to be itself the sting. I'his groove is 
oinewhat thick at its base, but terminates in a point; it is 
irticulated to the last scale of thCiMpper side of the abdomen 
)y i.d thin scales, six on each side, and one behind the ree- 
iiim. IJiosc scales enclose, as’ it were, the rectum or anus 
all round : they can hardly be said to be articulated to each 
otiicr, only attached by thin nuMiibranes, which allow' of a 
'variety of motions’; three of them, how'ever, are attached 
more closely to a round and curved process, which comes 
honi the basis of the groove in which the t'ting lies, as 
also to the Curved arms of the sting, which spread out 
L xternally. 

The two - tings may be said to begin by those two curved 
processes at their union with the scales, and convtTging to- 
w ards the groove at its base, wliich they enter, then pass 
along it to its point. Thi’y are serrated on their outer ( dges, 
near to the point. These two stings can be thrust out beyond 
the groove, though not far, and they can be drawn within 
It; and, I believe, can bt* nio\ed singly. All these part.s 
are movcil by muscles, which, we may suppose, are very 
strong in them, much stronger than in other animals ; and 
these muscles give motion in almost aW directions, but more 
partiv^iilarly outwards. It is wonderful how deep they will 
piereef solid bodies with the sting. I have examined the 
length thty have pierced the palm of the hand, which is 
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covei*i‘d wilhr a thick cuticle : it has* oiten been about the 
one-twelfkh of an inch. • 

The dpparatu.^^ for the poison consists of two small ducts, 
which are the glands that secrete the poison : these two lie 
in jthc abdomen, among the air-cclls, &c. : they both unite 
into one, which soon enters into, or forms, an oblong bag, 
like a bladder of urine; at thd opposite 'end of «vhich passes 
out a duct, which runk towards the angle where the two 
stings meet; and entering between the two stings is con- 
tinued between them in a groove, which forms a canal by the 
union of the two stings to this point. There is another duct 
on the right of that described above, which is not so circum- 
scribed, and contains a thicker matter, which, as far as I have 
been able to juge, enters along with the other : but it is the 
first that contains the poison, which is a thin clear fluid. 

From the stings havii*g serrated edges^, it is seldom thfe 
bees can disengage them ; and they iruniediately, on stinging, 
endeavour to make their. escape, but are generally prevented, 
being, as it were, caught in tfieir own tr§p ; and the force 
they use commonly drags out the whole of thjj apparatus 
for * stinging, and also part of the bowels; so that the bee 
most frequently falls a sacrifice immediately on having 
effected it^ purpose. * 

The life of the male is only one summer, or rather a month 
or two ; and this we know from there being none in the win- 
ter, otherwise their age could not be ascertained, as it is im- 
possible to learn the age of cither the queen «)r labourers, 
Ibit I think it is probable, also, that a certain number of 
young ones may be retained to keep up the stock, as we 
must suppose that many of the old ones are, from accidents 
of various kinds, lost to the hive ; and we could conceive, 
that a hive thrc<‘ or four years old might not have an original 
bee ill it, though a bee might live twice that time. lJut there 
must be a period for a bee to live ; and, if I were to judge 
from analogy, 1 should say, that a bee s natural life is limited 
to a certain number of seasons. 


Awomd of somt> remnrliahU Caves 4n tlte Pri^wipality of Btty* 
reuthy and of tfie Fossil Bones found tlure. By Johs 
IfuNTKii^ Esq. 

A RIDGE oC primeval mountains runs almost through Ger- 
many : the highest parts of this ridge arc granite, and are 
flanked by alluvial and stratified mountains, consisting chiefly 
of limestone marl, and sandstone ; such at least is the tract 
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of hills in which the c&ves to be spoken of arelj^tuated, and 
over these liills the main road leads fioin Bayreuth to Erlang, 
or Nurenberg. 

The tract of hills is there broken off by many small and 
narrow vallies, confined mostly Yy steep and high rocks, here 
and there overhanging, and threatening, as it were, to fall and 
crush all bc'iieath ; and every where thereabouts are to be 
met with objects wliicl;^ suggest the idea of their being 
evident vestiges of some general and mighty catastrophe, 
which happened in the primeval times of the globe. The 
strata of these hills consist chiefly of limestone of various co- 
lour and texture, or of marl and sandstones. The tract of 
limestone-hills abounds uith petrifactions of various kinds. 

'i'he main entrance to the caves of Gailenreuth opens near 
the summit of a limestone-hill towards the cast. An £0*011, 
itfear seven feet high, leads into a ’and*‘of ante-chainbef, 80 
feet in lengtli and flOOieet in circumference, which consti- 
tutes the vestibule of four other cave«. ^ 

In the passage to the third cave, some teeth and fragments 
of bones arc found ; but coming down t j the pit of the cave, 
3 'ou are every where surrounded by a vast heap of animal re- 
mains. The bottom of this cave is paved with a stalactical 
Cl ust of near a foot in thickness ; Urge and small fragments 
of all sorts of bi^nes arc scattered every where on the surface 
of the ground, or are easily drawn outYif the mouldering rub- 
bish. The very walls seem filled with various and innumer- 
able teeth and broken bones. The stalactical covering of the 
uneven sides of the cave does not reach quite down to its 
bottom, by which it plainly appears that this yast collection 
of animal rub]^i.sh some time ago filled a higlier space in the 
cave, before the bulk of it sunk by mouldering. 

This place is in appearance very like a large quarry of 
sandstones ; and, indeed, the largest and finest blocks of 
osteolithical concretes might be hewn out in any number,, 
if there was but room enough to come to them, and to carry 
them out. lliis bony rock has been dug into in different 
!»'. ^ ,s, and every where undoubted proofs have been met 
that its bed, or this osteolithical stratum, extends every 
' ly far l),'neath*and through the limestone-rock, into which 
o.ul through which these caverns have been made, so that the * 
(jiu ries suggesting themselves about the astonishing numbers 
ol‘ animals buried here confound all speculation. Along the 
sich's'^if this cavi r;i are some narrower openings^ leading into 
dilKcrent smaller chambers, of which it cannot be sgid how 
(hep they go. In some of tine*, bones of smaller animals 
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lime been fdurid, such as jaw*bones> Vertebrae, and tibia*, in 
lr;ri;c heaps. 

The bottom of this cave slopes toward a passage seven 
tcet high, and about as wide, being the entrance to a 

I'ourth cave, 20 feet high diul L? wide, lined all round with 
a <;talactical crust, and gradualb^ sloping to another steep de- 
scent, where the ladder . is wanted a second time, and niu'st 
be used with caution as before, to got into a cave 4>() feet 
high, and about half as wide. In those deep and spacious 
hollows, worked out through the most solid mass of rock, you 
again perceive, with astonishment, immense numbers of bojiy 
fi-tigments of all kinds and sizes, s^^icking every where in the 
sides of the cave, or lying on the bottom. 

Besides smaller hollows rouiul this fourth cave, a very nar- 
row opening has been discovered in one of its corners. It itj^ 
of very difficult access^, as it can be entered only in a crawl- 
ing posture. This dismal and dangv'rolis passage leads into a 
fifth cave, of nJar 30 feetf high, long, and of iinequ.il 
•breadth. To the depth of sii feet this has been dug, 
and nothing has been found Init fragments of bones, a» cl 
animal mould: the sides are li'itly decorated witli sUdactites 
of different forms and colotjrs ;*but even this stalacticul cTU>t 
is filled with fragments of bones sticking in it, up to the ver y 
roof. From this remarkable c*i\e, a’u^ther very low and nar- 
row avenue leads into tbe Iasi discoverc'd, or the 

Sixth cave, not very large, and merely covered with a stu- 
lactieal crust, in which, however, here a’ld there bones are 
seen sticking. 

The bones sent by the Margrave of Anspaeh agree with 
those described and delineated by K^per as belonging to the 
white bear; how far they are of the same species among 
themselves, I cannot say ; the heads differ iii shape from each 
other : they are, on the u hole, much longer for their breadth 
than in any carnivorous animal I know of ; they also differ 
from the present white bear, which, as far as I have seen, has 
a common proportional breadth ; it is supposed, indeed, that 
the heads of the present white bear differ from each other, but 
the truth of this assertion I have rot seen heads enough of 
that animal to dctenninc. llic heads not only vary i.l shape, 
but also in size, for some of them, M'hen compared with the 
recent white bear, would seem to have belonged to an animal 
twice its size, while some of the bones correspond in size v;ith 
tliosc of the white bear, and oUicrs are even smaller. 

Bones of animals uiiilcr circumstances so similar, though in 
A A 3 



J. HUNTER ON THE FOSSIL RONES OF BAYRCUTII. 

diflerciit parts of the globe, one would have riaturaH^ snp- 
poscil to consist chiefly of those of one class or order in every 
place, one principle acting in all places. In Gibraltar they are 
mostly of the ruminating tribe, of the hare kind, and the bones 
of birds ; yet there are some dt a small dog or fox, and also 
shells. Those in li^alnuitia appear to be mostly of the rumin- 
ating tribe, yet I saw a part of the os hyoides of a horse; 
but those from Germany are mostly carnivorous. From these 
facts we should be inclined to suppose, that their acciunula- 
iion did not arise from any instinctive mode of living, as the 
same mode could not suit both carnivorous and herbivorous 
animals. 

If the sea had not shifted its situation more than once, and 
was to leave the land in a very short time, tlien we could de- 
termine w'hat the climate had formerly been by the extraneous 
fossils of the stationary uiimals, fdr those only would be found 
mixed with those of passage; but if the sea moves from one 
place to another slowly, then the femains*of animals of dif- 
ferent cljmatcs*' may be nffxed, by those of one climate' 
moving over those of another, dying, and being fossilised ; 
but this I am afraid cannot be tmade out. By the fossils, we 
may, however, have some idea ^how the bones of the land 
animals fossilised may be disposed with respect to those of 
the sea. 

If the sea should Save occupied any space that never Lad 
been dry land prior to the sea’s being there, the extraneous 
fossils can only lu those of sea animals; but each part will 
have ith particular kind of those that are stationary mixed witli 
a few of the amjdiihia, and of sea birds, in those }iarts that 
were the skirts of the sea. I shall suppose that when the se a 
left this place it moved over land where both vegetables and 
land s^imals had existed, the bones of which will be fossilised, 
as also those of the sea animals; and if the sea contiinu'd 
long here, which there is reason to believe, then those mixt.d 
extraneous fossils will be covered with those of see animals. 
Now if the sea should again mpve and alxindon tin's i ’tuation, 
then we should find the land and sea fossils above mentioned 
disposed in this order; and as w'el)egin to discover extraneous 
fossils In a contrary direction to their formation, we shall iir.st 
find a stratum of those of animals peculiar to the sea, which 
were the last formed, and under it ouc of vegetables and land 
aMt(pals, which were there before they were covered by the 
sea; and among them those of the sea, and under tin's the 
common earth. Those peculiar to the sea will be in deptli in 
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)>rrt})()stion tf) the time of the sea’s residence, and otlicr cir- 
cumstances, as currents,* tides, &c. 

I^'iom ^ succession of such shiilings of the situation of tLe 
sea we may have a stratum of marine extraneous fossils, one 
of eartli, mixed probably willi vegetables and bones of land 
animals, a stratum of terrestrial extraneous fossils, then one 
ol' marine productions ; but from the sea ciirrying its iiilia- 
bitunts along with it, wherever there are those of land animals 
there will also be a mixture of marine ones ; and from the 
sea coniinonly remaining thousands of years in nearly the 
same situation, we have marine fossils uiimixed with any 
others. 


(ht the ynture and Construction of the Sun and ^jced Stars. 

By WllAAAM JfMKSCJVA^i LL»D. FAL^S. 

Among the celestial bodies the siwj is certainly the first 
which should attract our^iotice. It is a fountain of light that 
ullumiuatcs the world! it is tAie cause of»that heat which 
'luiintains the productive power, and makes the Varth a lit 
habitation for man ! it is the cential body of our planetar} 
system : and what renders a knowledge of its nature still more 
interesting tp us is. that life numberk ss stars w Inch compost‘ 
the universe, appear, by the sti iciest analog}, to be «iimlai 
bodies. Their innate light is*so inteil^e, that it readies tlu^ 
C}e of the ob'-trver from the remotest regions of space, and 
forcibly claims his notice. f 

in the year 1779, there was on the sun a spot large ciiougli 
to he seen with the naked eye. By a view of it with a seven* 
leet redector, charged with a verv high powt r, it ajipeared to 
be divided into two parts. The larger of them, (jn the 19tli 
of April, measured T 8".0(i in diameter; wliicli is eifual in 
length to more than 31,000 niiks. Both together iifhst cer- 
tainl}" have extended above .50,()0(). 

When we see a daik belt near the cipiator of tlie planet 
Jupiter, we do not recur to earthquakes and volcanoes for its 
origin. An atmosphere, with its natural changes, will explain 
sueli belts. Our spot in the sun may be at counted lor on tlie 
same principles. The earth is surrounded by an atiiioxphcre, 
composed of various elaslie fluids. The sun also has its at- 
mosphere, and if some of the fluids which enter into its com- 
position should be of a sliining brilliancy, in the manner that 
will be explained hereafter, while others are mert‘ly yran*'- 
parent, any temporary cause which ina} remove the lucid Hirtl 
will permit us to the^bod} of tlie sun through < he trans- 
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parent ones. If an observer were placed on tbc moon, lie 
would see tlie solid body of our ciA'th only in those places 
where tlie ti’anaparent fluids of our atmosphere wouW permit 
him. In others, the opaque vapours would reflect the light of 
the sun, without permitting his view to penetrate to tlie surface 
of our globe. p . . 

1 concliured, from appearances, that I viewed the real solid 
body of the sun itself, of which we rarely see more than its 
shining atmosphere. In the year 17S3, I observed a fine 
large spot, and followed it up to the edge of the sun’s limb. 
Here I took notice that the spot was plainly depressed below 
the surface of the sun ; and that it had very broad shelving 
sides. I also suspecte<i some part at least of the shelving 
sides to be elevated above the surface of the sun ; and ol)- 
served that, contrary to what usually happens, the margin of 
that side of the spot, whiph v as tai thes?L from tlie limb, was 
the broadest. k 

The luminous shtlving sid<*s of»a spot may be explained by 
a gentle and gratbial removal «f the shining fluid, which per- > 
mits us to*see*thc globe of the sun. • As to the inicoinmon 
appearance of the broadest margin being on that side of the 
spot which was farthest from tlie limb when the spot came 
near the edge of it, we may surmis\? that the sui\ has inequa- 
lities on its surface, w'hieli may possibly be the cause of it. 
For when mountainouib countries are exposed, if it should 
chant e that the highest parts of the landscape arc situated so 
-as to be near that ^ side of the margin, or penumbra of the 
spot, which is towards the limb, it may partly intercept our 
view of it, w'hen the spot is seen very obliquely. 

The ditterepce in the vanishing of the shelving side may, 
perhaps, be^ accounted from the real difterenee of the extent, 
the arrangement, the height, and the intensity of the shining 
fluid, acKleil to the occasional changes that may happen in 
tliese particulars, during the time in which tlic spot ap- 
proaches to the edge of the disk. 

In the year 1791, 1 examined a large spot in the sun, and 
found it evidently depressed belbw the level of the surface ; 
about the dark part was a broad margin, or plane of consider- 
able exti^U, less'bright than the sun, and also lower than its 
surface. This plane seemed to lise, with shelving sides, up 
to the place where it joined the level of the surface. In con- 
firmation Qf these appearances, 1 carefully remarked that the 
disk*^ tlie sun wras visibly convex. 

Aug. 26. 1792, I examined the sun w^ith several powers, 
from 90 tp 500. It aiipcared evidently that the black spots 
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are tjie opaque ground, or body of the ^iin, and that tno lu- 
minous part is an atmosphere, wliich, being interrupted or 
broken^ gives u» a transient glimpse of the sun itself. The 
seven-feet reHector, which wiis in high perh,ctiou, rtpri sente I 
the spots, as it always used 4o do, much depressed below tlu 
surface of the luminous part. Sept. 2. 17:^2, 1 saw tno spot n 
in the sun with the naked eye. In the telescope I found 
lluy were clusters of sj?ots, with many scjittered ones besides, 
ihery one of tlieiu was certainly below the surface of the lu- 
minous disk. The surface of the sun was unequal ; niaiVy 
parts of it being elevated and others depressed. This is htrt 
to he understood of the shining surhice only, as the real hocH 
of the sun can probably be seldom seen, otherwise than in it- 
black spots. ' • 

Sept, ih 1792, I found one of the dark spots in the sun 
drawn pretty near tltt ])rt*ceding ct^ge. lu its neighboiirhoo.t 
I saw a great number of elevaletl bwght places, making a a 
riou'* figures ; l^^hali eail them faculcC, with Hevelius. 1 saw 
these IlieuUe e\ tended, on tho^preceding sidc;i over about oik 
si\th part of the suit; but so far fiom resemblftig torclus. 
lh(*y afipeared like the shrivelled elevations on a dried apple, 
exteiuled in lengtii, and most of them joined together, making 
v\aves or waving lines. I3f some good views in the afternoon, 
1 found that the rt*st of the surliiee pl’the sun does not contain 
any facuhe, except a few on tlic following and equatorial pmt 
of tlie sun. Towards the north and south 1 saw no facula* : 
there was all over the sun a great uneveiylcss hi the mu the e.* 
v\hieh had the appearam*e of a mixture of small points of an 
unexjual light ; but they are evidently an unevenness or 
ioug]ine*s 5 , ol'bigh and low parts. • 

Sejit* 1 1. 1792, the faculai in the preceding pa|;t of the sun 
were much gone out of the disk, and those in the folic'wing 
come on. A dark spot also w as come on wdth them*, ^'cpt. 
19. 1792, there w'ere a great number of facula: on the equa- 
torial part of the sun. towards the preceding and following 
parts. There were none towards tlie poles; but a roughness 
was visible e\try win re. Stpt. I(i. 1792, the sun contauud 
many large fjculaj, on the fullow'ing side of^its equator, and 
also several on the precc'ding side; but none i^xnit the 
poles. They seemed generally to accompany the sjiots, and 
probably, as the facula; certainly were clew ations, a g eat 
number of them may Occasion neighbouring depressions^ tliat 
is, dark sjiots. The facule licing elevations, very sal>''lac- 
torily explains tlie reason wdi}' they disa}U)eai tow'aixh, the 
middle of the sun, and re-apiicar qii the other imugui , tor, 
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uboiit i]\Q place wh^re*we lose them, they begin *1;4> be edge- 
ways to our view ; and if between *• the fuculae should lie 
dark spots, they will most frequently break out in thh middle 
of the sun, because they are no longer covered by the side 
\ iews of these facula\ • 

Oct. 12 . 1794 *, tlq* whole surface of the sun was diversified 
by inequality in the elevation of the shining atmosphere. 
The lowest parts were every where darkest ; and every little 
pit had the ai)pcarance of a more or less dark spot. A dark 
spot, on tile preceding side, was surrounded by very great 
inequalities in the elevation of the lucid atmosphere ; and its 
depression below the same^ was bounded by an immediate 
ribing of very briaht light. Oct. 13. the spot in the sun 
observed yesterday was drawn so near ‘the margin, that the 
elevated side of the following part of it hid all the black 
5>round, and still loft the ^avity visible, do that the depression 
of the black spots, and the elevation of tlie faculce, were 
equally evident. • •» t 

Npv. 28. nBJtjceight spots the sun, and several subdivi- 
sions of thc^m, were all equally depressed. The sun was every 
where mottled. The mottled appearance of the sun was 
owing to an inequality in the level of the surface. Tlie sun 
was emially mottled at its poles dhd at its equator; but the 
mottleu appearances raay.he seen better about the middle of 
the disk than towards Vne circumference, on account of the 
sun s spherical form. The unevenness arising from the ele- 
•vation and depresdipn of the mottled appearance on the sur- 
face of the s!m seemed, in many places, to amount to as 
much, or to nearly as much, as Uie depression of the penuin- 
braj of the spots below the upper part of the shining sub- 
stance, wit^iout including faculm, which were protuberant. 
The lucid substance of the sun was neither a liquid nor an 
elastic fluid, as was c\ ident from its not instantly filling up 
the cavities of the spots, and of the unevenness of the mottled 
parts. It exists, therefore, in the manner of lucid clouds 
swimming in the transparent atmosphere of the sun, or ra- 
ther, of luminous decompositions taking place within that 
atmosphere. , , 

That the sun has a very extensive atmosphere cannot be 
doubted ; and that this atmosphere consists of various elastic 
fluids, that arc more or less lucid and transparent, and of 
whic]i tJie lucid one is that which itirnishes us with light, 
seeing al^o to be fully established by all the phenomena of its 
spots,' of tlie faculie, and of the lucid surface itself. There is 
lui kiiid variety in thc^c appearapees that may not be ac- 
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counted fof with the j^reattst fiitMliry, from the rontinn;d 
agitation which we easily conceive must take place in the 
regions of such dktensive elastic fluids. It will be necessarv; 
however, to be a little more particular, as to the manner in 
uhich I suppose the lucid flflid of the sun to be generated 
in its atmosphere. An analogy that may be drgu n from the 
generation of clouds ii^ our own atmosphere, seems to be 
a very proper one, and full of instruction. 

According to the above theory, a dark spot in the sun is a 
place in its atmosphere which happens to be free from luminous 
decompositions ; and that faculm are, on the contrary, more 
copious mixtures of such fluids ^as dccom^)ose each other. 
The penumbra which attends the spots, being generally de- 
pressed, more or lcss,\o about half way bct\veen the solid body 
of the sun and the u;)|)cr jwt of those regions in which lu- 
minous decompositions tnae place, must, of course, be fainter 
than other parts. No spot favourabte for taking measures 
having lately bedh on thf* sCin, I can only judge, irom former 
^ appearances, that the regions^in which tIftJuminous solar 
clouds are formed, adcling also the eli*vation of xi\c lh(‘iila', 
cannot be less than 18K5, nor much niorc than 27 ,^<5 miles in 
dt pth. 

'file sun, viewed in this light, appears to bo nothing else 
than a very eminent, large, .and lucid planet, evidently the 
first, or, in strictness of speaking, the (fnly primary one of our 
system, all others being truly secondary to it. Its similurity 
to the other globes of the solar system, 4 vith ^regard to its’ 
solidit>,its atmosphere, and its diversified surface, and the 
rotation on its axis, leads us on to suppose, that it is, most pro- 
bably, glso inhabited, like the rest ol’ Utie planets, by beings 
whose organs arc adapted to tlic peculiar ciivumstances of 
tliat vast globe. ^ 

This way of considering the sun is of the utmost ioip^rt- 
ance in its consequences. Ihat stars are suns can hardly 
admit of a doubt. Their itnniense distance would perfectly 
exclude them from our view, if the light they send us wtie 
not of the solar kind. Besides, the analogy may bo traced 
much further. Tlie sun turns on its axis. Hio dees the star 
Algol. So do the stars called Lyree, Cephei, Autiitoi, Ceti, 
and many more ; most probably all. From what other cause 
can we so probably aycount tor their periodical changes ? 
Again, our sun has spots on its surface. So has the*star 
Algol ; and so have the stars already named ; and proliably 
e\cry star in the heavens. On our sun these spots aie 
changeable.. So they ane on the* star Ceti; as Evidently 
A A G • 
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appears from the irrcgfalanty of its changeable lilstre, whicli 
is often broken in upon by accidental changes, while the 
general period continues unaltered. The Ifeame little devia- 
tions have been observed in other periodical stars, and ought 
to be ascribed to the same causC;. But if stars are suns, and 
suns are inlvtbitablet we see fit once what'un extensive field 
for animation opens itself to our vie^v* 

In this |)Iacc, 1 may, however, take notice that, from other 
considerations, the idea of suns or stars being merely the 
sup|)orters of systems of planets, is not absolutely to be 
admitted as a general one. Among the great number of very 
comprchsed clusters of staqs, given in my catalogues, there 
are some which open a different view of the heavens to us. 

'1 he stars in them arc so very close to'^ether, that notwitli- 
standin^ the great distance at which we may suppose the 
cluster itself to lie, it will hardly p\)ssible to assign any 
sufficient mutual disUiticc to the stars composing the cluster, 
to leave room for crowding in* tlmse pUnets, for whose 
support these **srtirs have, beftn, or iniglit be, supposed to « 
evist. It should seem, therefore, highly probable, that they 
exist for themselves , and are, iii/act, onl} very capital, lucid, 
primary planets, connected together in one great system of 
mutual support. 

As in this argumcrit I do not proceed on conjectures, but 
have actual oboervatioAs in view, 1 shall mention an instance 
in some of the clusters, of my catalogue of nebuhe. I’he 
* stars in them are so crowded, that 1 cannot conjecture them 
to be at a greater apparent distance from each other than five 
seconds ; even after a proper allow'ance for such stars, as on a 
supposition of a globular form of the cluster, will interfere 
with eacli other, has been made. Now if we would leave as 
much room between each of these stars as there is between 
the sun and fSirius, we must place these clusters 4*2, 10 1* times 
as far from us as that star is from the sun. In some parts 
of the milky way, where yet the stars are not very small, they 
arc so crowded, that in the year \7iV2, August 22., I found 
that in 41 minutes of time* no less than 25^,00[) of 
them had passed through the field of view of my telescope.. 

It seemf;, therefore, on the whole, not improbable, that, in 
many Ciises, stars are united in such close systems as not to 
leave much room for the orbits of pjanets, or comets ; and 
that) consequently, on this account also, many stars, unless 
we would make th^m mere useless brilliant points, may 
tl.eiiiselves be lucid planets, perhaps unattended by satellites. 
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Art Arcount of the late* Eruption of Mount Veeuvlm, Ihf 
Sir IV. HAMiLfONf K.B. F.E8. DaJted Naples^ Angmt 
25. 1794. 

. On Sunday the 15th of J&ne, soon after 10 at night, a 
shock of an earthquake ivas felt at Naples; at the same 
moment a fountain of bright fire, attended with a very black 
hmoke and a loud report, was seen to issue, and rise to a 
great height, from about the middle of the cone of Vesuvius ; 
soon after another of the same kind broke out at some little 
distance lower down ; then it had the appearance as if the 
lava had taken its course directly up the steep cone of the 
volcano. Fresh fountains succeeded each other hastily, and 
all in a direct line, tcirding, ij[)r about a mile and a half down, 
towards the towns of^ Ucsina and Torre del Greco. I could 
< ouiit 15 of them, but I ficlieve there werfe others obscured 
b}' the smoke. It seems probable, thaf all these fountains of 
fire, from their bCing in ifutTi an exact line, proceeded from 
*onc and the same long fissure 8own the flanxi^f ^e moun- 
tain, and that the lava and other volcanic matter forced its 
way out of the widest parts af the crack, and formed there 
the little mountains and craters hereafter described. 

It is impossible that any description can give an idea of 
this fiery scene, or of the horrid noises that attended this 
great operation of nature. It was a mixture of the loudest 
thunder, with incessant reports, like those from a numerous 
heavy artillery, accompanied by a continuoa hollow murmur, 
like that of the roaring of the ocean during a violent storm ; 
and added to these was another blowing noise,- like that of 
the goigg up of *a large flight of sky-rocket^*, and which 
brought to my mind also that noise which is produced by the 
action of the enormous bellows on the furnace of the .Carron 
iron foundcry in Scotland, and which it perfectly resembh'd. 
Tlie fre(juont (ailing of the huge stones and scoria?, which 
w#‘re thrown up to an incredible height from some of the new 
mouths, and one of which, Irving been since measured, was 
10 feet higli, and 35 in circumference, contributed, undoubt- 
edly, to the concussion of the earth and air, «which kept all 
the houses at Naples for several hours in a constant*trenior, 
every door and window shaking and rattling incessantly, and 
tlic bells ringing. , 

All this tune there was not the smallest appearance of •fire 
or smoke from the crater on the 5tt?w»i*^#irVe8uvius ; but the 
black smoke and ashes issuing continually from so many new 
mouths, or (y*atcrb, formod an enonmous and dense* body ot 
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clouds ijvcr the whole mountain, which began fo give 
signs of being replete with the electric fluid, by exhibiting 
flashes ^f that sort of zig-zag lightning, which in the volcanic 
lang age of this country is called ferilli, and which is the 
constant attendant on the most violent eruptions. During 
30 years that I haP^re residec^ at Naples, and in which time 1 
have been witness to many eruptionc of Vesuvius, of diffcrcMit 
sorts, I never saw the gigantic cloud above mentioned replete 
w itii the electric fire, except in the two great eriiptioiis of 
1707, that of 1779, and during this more formidable one. The 
electric fire, in the year 1779, that played constantly within 
the enormous black cloud «over the crater of Vesuvius, and 
seldom quitted it, was exactly siinilaj; to that which is pro- 
duced, on a very small scale, bjathe conductor of an electri- 
cal machine communicating wdth an insulated plate of ghiss, 
thinly spread over with bietallic filings, &c. when the electi ic 
matter cqjptimies to *pluy over^ it^in zig-j^ag lines without 
quitting it. I was not sensible of^'any noise attending that^ 
operation«in wliereas the discjiarge of the elt‘ctrical 

matter from the volcanic clouds during this eruption, and 
particularly (ni the second and riiird days, caused explosions 
like those of the loudest thund^T; and indeed the storms 
raised evidently by the sole power of the volcano resembled, 
ill every respect, all, other tluinder-storms ; the lightning 
falling and destroying every thing in its course. 

Tile day on which Naples was in the greatest danger from 
the v«)leaiiic clouds, two small balls of fire, joined together 
by a small link like a chain-shot, fell close to my casino, at 
Pausilippo,: they separated ; and one fell in the vineyard above 
the house, dnd the other in the sea, so close to 4t that I 
heard a sf^ush in the water. The Abb^ Tata, in his printed 
accoinV; oi’ this eruption, mentions an enormous ball of this 
kind which flew out of the crater of Vesuvius while he was 
standing on the edge of it, and which burst in the air at some 
distance from the mountain, soon after which he heard a 
noise like the fall of a numljer of stones, or of a heavy shower 
of hail. 

About five b’elock in* the morning of the 16tli we could 
plainly j^erceive that the lava, which had first broke out from 
the several new mouths on the south side of the niountaiii, 
hud reached the sea, and was runnkig into it, having over- 
wli^kuett, burnt, and destroyed the greatest part of Torre del 
Greco, the princip J^i^stream of lava having taken its course 
thro«.»!i the very centre of tlie town. We observed, from 
Naples, ^hat w'hcii the lifva was in Iche vincyardjf in its way to 
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the town, thbre issued often, and in different parts of it, a 
bright pak Hame, and very different from the deep red of the 
lava ; this* was occdlsioncd by the burning of the trees that sup* 
ported the vines. Soon after the beginning of this eruption, 
ashes fell thick at the foot of the tnountain, all the way from 
Portici to the Torre del Greco ; ^nd tliougli tliere were not 
at that time any clouds the air, except those of smoke 
from the mountain, the ashes were wet, and accompanied with 
large drops of water, which, I was well assured, were to the 
ta^te very suit : the road, which is paved, was as wet as if 
there had been a heavy shower of rain. Those ashes were 
hlaek and coarse, like the sand of tl^ sea-shore, whereas those 
that fell there, and at Naples some days after, were of a light 
grey colour, and as hue as Spanish snuff, or powdered bark. 

'fhe breadth of tiie lava that ran into the sea, and has 
formed a new promonfory fhere, after haviifg destroyed the 
greatest part of the town of Torre del Gfeco, is 1^04 English 
feet. Its height ^ove the kea is 12 feet, and as many feet 
ffiider water ; so that its whole height is 24 te^} ik extends 
into the sea ()2() feet.* I observed that the sea-water was 
boiling as in a cauldron, wli^re it washed the foot of this 
new-formed promontory; i^d though 1 was at least 100 
yards from it, observing that the sea smoked near my boat, I 
put my hand into the water, which wus literally scalded ; and 
by this time my boatmen observed that the pitch from the 
bottom of the boat was melting fast, and ^floating on the 
surface of the sea, and that the boat began k> leak ; we there* 
fore retired hastily from this spot, and landed at some distance 
from the hot lava. The town of Torre del Greco contained 
about 18,()0() inhabitants, all of which (except alfbut lo, who 
from either age or iiiiirniity could not be moved, ‘and wore 
overwhelmed by the lava in their houses,) escaped ; byt the 
rapid progress of the lava was such, that it ran like a torren* 
over the town of Torre del Greco, ailoniug the unfortunate 
inhabitants hardly time to save their lives : their goods and 
effects were totally abandoned^ and indeed several of the in- 
habitants, whose houses had been surrounded with lava wliile 
the}' remained in them, escaped from them and saved their 
lives the following day, by coming out of the tops df their 
houses, and walking over the scoria; on the surface of the red- 
hot lax a. • 

The lava over the cathedral, and in other parts of the togirn, 
is iipvxards of 40 feet in thickness : tlie general height of\he 
lava, during its whole course, is about 12 feet, and in some 
(Xirts not less tjian a mile in bread th» 1 walked in die lew 
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remaining streets of 'the town, and went on the top of one of 
the highest houses that was still standing, though siir rounded 
by the lava : I saw from thence distinctly the whole course of 
the lava, that covered tlie best part of the town. 

On Wednesday the If^th, the wind having for a very short 
time cleared away the thick, cloud from the top of Vesuvius, 
we discovered that a great part of its crater, particular!}' on 
the west side opposite Naples, had fallen in, which it probably 
did about four o’clock in the morning of this day, as a violent 
shock of an earthquake was felt at timt moment at llesina, ami 
other parts situated at the foot of the volcano. Tlie clouds 
of smoke were mixed w'ith the fine ashes, which were of such 
a density as to appear to have the greatest difficulty in forcing 
their passage out of the now widely-extended mouth of Ve- 
suvius, which certainly, since the top fell in, cannot be much 
short of two miles in circumference. ^ One cloud heaped on 
another, and succeeding each other incessantly, formed in a 
few hours such a gigantic and cjevated coKimn of.thc darkest 
hue over^the^ouiitain, as seemed to threaten Naples with 
immediate destruction, having at one time been bent over the 
city, and appearing to be mucli,too inassiv e and ponderous to 
remain long suspended in the ^ir ; it was, besides, replete 
with the ferilli, or volcanic lightning, which was stronger than 
common lightning. The enormous mabS of clouds certainly 
rose many miles above the mountain, wliich appeared like a 
mole-hill ; though the perpendicular height of Vesuvius from 
the level of the s^a is more than 3600 feet. 

To avoid prolixity and repetition, I need only say, that the 
storms of thunder and lightning, attended at times uith heavy 
falls of rain and ashes, causing the most destiuetive toi rents 
of water and glutinous mud, mixed with huge stones, and 
trees torn up by the roots, continued more or le^s to afflict 
the iiihabitants on both sides of the volcano till the 7th of 
July, when the last torrent destro 3 ^ed many hundred acres of 
cultivated land, between the towns of Torre del Greco and 
Torre delf Annun/a’ata. Som 9 of these torrents, both on llie 
sca-side and the Somma side of the mountain, came down 
with a horrid r«shing noise ; and some of them, after having 
forced ‘their way through the narrow gullies of the moun- 
tain, rose to the Jicight of' more than 20 feet, and were nearly 
half a mile in extent. 

1 wept on Mount Vesuvius as soon as I thought I might do 
it with any degree of prudence, which was not till the 30th of 
June, and then it w'as attended with some risk. It was not 
possible to get up to the great crater of Vesuviys, nor hud any 
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one yet attempted it. The horrid chasms^ that exist from the 
spot MTiiere the late eruption first tQok place, in a straight line 
ior near two milesttowards the sea, cannot be imagined. They 
Ibrmed vallies more than 200 feet deep, and fi*om half a mile to 
a mile wide : and where the fiamtains of fier^ matter existed 
during the eruption are little mountains ^witli deep craters. 
Ten tiiousaud men, in as many*years, could not *make such 
an alteration on the face bf Vesuvius, as has been made by 
nature in the short space of five hours. 

On the 10th, the ashes fell so thick at Somma, that unless 
a person kept in motion, he was soon fixed to the ground by 
them. Tills fall of ashes was accompanied also with loud 
rijports, and frequent flashes of theVolcanic lightning, so that, 
surrounded by so nian^ horrors, it was impossible for the 
inhabitants to remain in the town, and they all fled: the 
darkness was such, tlnaigh it was niic^-day, that even with the 
help of torclies it was scarcely possible to keep in the high 
road. I found tl^it the majority of people were convinced 
that the torrents of mud and water, that had, done them so 
much mischief, came oat of the crater of Vesuvius,* and that 
it was sea-water. ^ 

The darkness occasioned l)y the fall of the ashes in the 
Campagna Felice extended Itself, and varied according to the 
prevailing winds. On the 19th of .June it was so dark at 
Caserta, which is 15 miles from Naples,* as to oblige the in- 
habitants to light candles at mid-day : and one day during tlie 
eruption the (larkness spread over Benevenjdm, which is SO 
miles from Vesuvius. The Archbishop of laraiito, in a letter 
to Naples dated from Taranto the Ibth of June,. said, “ VV"e 
are involved in a thick cloud of minute volcanic ashes, and 
we imagihe that there must be a great eruptioi\ either of 
Mount Etna or of Stroinholi.'’ The Bishop did not dream of 
tlieir having proceeded from Vesuvius, which is about 250 
miles from Taranto. We have had accounts also ofMie fall 
^f the ashes during the late eruption at the very extremity of 
tlie province of Lecce, which is still further off ; and we have 
been also assured tliat ^those blouds were replete with elec- 
trical matter. ^ , 

Upon the whole, having read every account of the/ormer 
eruptions of Mount Vesuvius, 1 am well convinced that this 
eruption was by far the most violent that lias been recorded 
after the two great eruptions of 79 and 1631, which were 
undoubtedly stul more violent and destructive. • 

The very numerous population at Uie foot of Vesuvius is 
remarkable. From Naples fo ^astel-ji-mare, about O miles. 
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tlio <*oast is SO spread -ivith houses as to bo nearly o!)o ronrinued 
street, and on the Soninia side of tlie volcano, the toivns and 
villages are scarcely a mile from each other; so tliar for "M) 
miles, which is the extent of the basis of Mounts Vesuvius 
and Somma, the population ipay be perhaps more numerous 
than that of any oilier spot of a like cxteijt in Europe, in spite 
of the variety of dangers attending such a situation. 

0/i Hydatids. By Ei ehard Home^ Esq. 

The animals called hydatids appear from their simplicity 
to be the furthest removed from the human ; for as the Jmiiiau 
is the most complicated, and most perfect in the creation, 
the hydatid is one of tlm most simple, and composed ot‘ the 
fewest parts. It is to appearance a membranous luny, the 
coats of which are so thin as to be semi-transparent, and to 
have uo visible muscuhir structure. From the eflects produced 
by the different piu*ts of this bag. ^hile ^h^ aninuvl is alive, 
being exaetly^suuilar to the, contractions and relaxations cS 
the muscular fibres in the human body, we must conclude 
that this membrane is possessed of a similar power, and, 
consequently, has the same right to be callt'd muscular. The 
hydatid, from its apparent want' of muscles, and other parts 
which generally constitute an animal, was for a long Mhile 
denied its place in the animal world, and considered as the 
production of disease ; wo are however at pre>ent in pos<?essi()n 
of a sufficient lUtiiiber of facts, to ascertiiin, not only that it is 
an animal, but that it belongs to a genus of which tliere are 
several different species. 

Hydatids^ are found to exist in the bodies of many quad- 
rupeds, apd oflten in the human : the particular parts nu st 
favourable to their support appear to be the liver, kidneys, 
and brain, though tliey are sometimes detected in otlur 
situations. One species is globular in its form, the outer 
surface of the bag smooth, uniform, and without any exteuial 
opening : they arc seldom found single, and are contained in^ 
a cyst, or thick membranous covering, in wliicli tl u*y appear 
to lie quite loose, having no visible attachment to any part 
of it. ^This species is most frecpicntly found in the liver and 
kidneys, both of tlie quadruped and liuman subject. They 
vary in size ; but those most commonly met with arc from one 
quarter of an inch to thiec quarters of an inch in diameter. 

^inolher species is of an oval form, with a long process, or 
neck, continued from the simillcht end of the oval, at the 
termination oi' wJiich, by the assistance of magnifying glasses, 
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in to be secA a kind of mouth ; but wlfetiier tliis is intended 
niiTcIy for the purpose df attachment, or to receive nourish- 
ment, is *not easily determined. This species is found very 
commonly in the brain of sheep, and brings on a disease 
called by farmers the stagger#. It is not peculiar to any one 
part of the brain, but is founc]^ in very different situations, 
sometimes in the anterior, at others in the posterior lobe. 
It is inclosed in a membranous cyst like the globular kind ; 
but differs from that species in one only being contained in 
the same cyst ; and the bag, or body of the animal, being less 
turgid, appearing to be about half filled with a fluid, in which 
is a small quantity of white sediment ; while the globular ones 
arc in general quite full and turgid. This species, from its 
containing only a small quantity of fluid, has a more extensive 
power of action on the bag, and is therefore best fitted for 
illustrating the muscular phw'er of these anhnals. 

If the hydatid be carefully removed* from the brain, imme- 
diately al’ter the l^hcep is killed, and put into Varm water, it 
•will soon begin to act with tlfc different pa^ts of the body, 
exhibiting alternate contractions and relaxations.’ These it 
porfornis to a considerable extent, producing a brisk undulation 
of the fluid contained in it^: the action is often continued for 
above half an hour, before the animal dies ; and is exactly 
similar to the action of muscles in the more perfect animals. 
'J'his species of hydatid is very well kndwn by the name tapnia 
hydatigena : it varies considerably in its size. One of those 
which 1 examined alive was above five inch& long, and nearly 
three inches broad at the broadest part, which makes it nine 
inches in the circumference. The coats of the hydatid, in their 
recent gtate, exhibit no appearance of fibres, even when 
viewed in the microscope ; but when dried, and examined by 
glasses of a high fnagnifying power, they resemble paper nm^le 
on a wire frame. Tliis very minute structure is not met w'ith 
in membranes in general ; it may therefore be considered as 
the organisation on which their extensive motions depend. 
The coats of the different species of hydatids had all of them 
the same appearance in the microscope. 

The intestines, in some (ff the nvore deliciiJtcly-conatructed 
animals, have a membranous appearance, similar to the bag 
of the hydatid ; and we cannot doubt of their possessing a 
muscular ^power, since, there is no other mode of accounting 
for tlie food being carried along the canal. The action of the 
intestines, not coming so immediately under our observation, 
makes them a less obvious illustration of this principle than 
tlie hydatid we may hovnever consider, their havings a similar 
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Structure as a strAig confirmation of it. If we compirc the 
structure of muscles in the humait body, with that of the 
membranous bag, a structure evidently endowed witli a similar 
principle of action, the theories of muscular motion, which 
are founded on the anatoipical ^structure of a complex muscle, 
must be overturned. The siniplicity of form, in the muscular 
structure of this species of hydatid, makes it evident that the 
complex organisation of other muscles is not essential to their 
contraction and relaxation, but su[>era(lded for other purposes ; 
which naturally leads us to suppose that this power of action, 
in living animm matter, is more simple, and more extensively 
diffused through the different parts of the body, tlian lias been 
in general imagined. 


On the Nature of the Omtnond, Bv Smithson Tensj^t^ 
F.B.S. 

As the nature of the diamond* is so extiXjmcly singular, it 
seemed deserving of exaraiiivition ; and it will appear from 
the following experiments, that it consists entirely of char- 
coal, differing from the usual ^tatc of that substance only 
by its crystallised fosni. From the extreme hardness of the 
diamond, a stronger degree of heat is required to inflame It, 
when exposed merely to air, than can easily be applied in 
close vessels, except hy means of a strong burning lens ; but 
with nitre its combustion may be effected in a moderate heat. 

To expose it to the action of heated nitre free from extra- 
neous matters, 1 procured a tube of gold, which by having 
one end closed might serve the purpose of a retort, a glass 
tube being adapted to the open end for collecting the air pro- 
duced. To, be certain tliat the gold vessel was pcrfei tly closed, 
and that it did not contain any unperccived impurities which 
could occasion the production of fixed air, some nitre was 
heated in it till it had become alkaline, and afterwards dis- 
solved out by water ; but the solution was perfectly free from 
fixed air, as it did not effect the transparency of lime- wr. tor. 
When the diamond was destroyed in the gold vessel by nitre, 
the substance w[hich remained p[^cipituted lime from lime- 
water, ar.d witli acids afforded nitrous and fixed air ; and it 
appeared solely to consist of mire partly decomposed, and of 
aerated alkali. 

The^ejuantity of fixed air produced b^ the diamond docs 
not (Cffer much from that which, according to M. Lavoisier, 
might be obtained from an equal weight of charcoal. In the 
iMemoirs of the French Academy, he lias related the various 
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experiments ivhich he made to ascertain the proportion of 
charcoal and oxygen in fixed air. From those which he coii- 
sldered as most accurate, he concluded that 100 parts of 
fixed air contain nearly parts of charcoal and 72 of oxygen. 

S e estimates the weight of d* cubic inch of fixed air under 
e prljssure and in tlie temperature above' mentioned, to be 
.(>95 parts of a grain. If we reduce the French weights and 
measures to English, and then compute how much hxed air, 
according to this proportion, grains of charcoal would pro* 
(luce, we shall find that it ought to occupy very, nearly the 
bulk of 10 ounces of water. 


Experiments to determine the Force of fired Gunpowder. Ey 
Count RvMFORDy F.R. S. M.R.LA 

Mr. Robins, who made a' great number of 'very curious ex- 
periments on gunpowder, concluded, as' the result of all his 
en({uiries and com}ratation&, that the force of the elastic fluid, 
Iftiiierated in the combustion of gunpowder,'' 'Is KXK) times 
greater than the mean pressure of the atmosphere. But 
Daniel BernouilU determines ats force to be not less than 
10,0(X) times that pressure^ or 10 times greater than Mr. 
Robins made it. In a paper printed in the year 17B1, 1 gave 
an account of an experiment, by which it appeared that, cal- 
culating even on Air. Robins’s own priiiciglcs, the force of 
gunpowder, instead 'of being 1000 times, ^i|mst at least be 
1*U)B times greater than tiie mean pressure of tlie atmo- 
sphere. 

In order to make this experiment, I caused a new barrel to 
be constructed for that purpose : its length was 3.4*5 inches, 
and the diameter of its bore of an inch : its c^ids were 
closed up by two screws, each one inch in length, ^hich 
w'ere firmly and immovably fixed in their places by solder. 
The result of this experiment fully answered my expectations. 
The ]|enerated elastic fluid was so completely confined that 
no part of it could make its escape. The report of the ex- 
plosion was so very feeble as hardly to be audible : indeed, it 
did not by any means deserve the nar^e of a report, and cer- 
tainly could not have been heard at the distance of^20 ^aces : 
it resembled Uie noise occasioned by the breaking of a very 
small glass tube. 1 iinagiped at first that the powder had not 
all t^en fire, but the heat of the barrel soon convinced i^ic 
that the explosion must have token place ; and after waiting 
near half a hour, on loosening the screw which closed the 
end of tho» long vent fube, the confined elastic vapours i^ishcd 



550 RUM FORD OM VllE FORCE OF GUNPOWDER. 

out with considerable force, and with a noise likie thatiattcnd* 
ing the discliarge of an air-gun. * 

Having found means to confine the clasthc vapour generated 
in the combustion of gunpowder, my next attempts were to 
measure its force, llie princit)d objects I had in view were, 
first, to determine the expensive force of the elastic vapour 
generated in the combustion of gunpowder in its various states 
of condensation, and to ascertain the ratio of its elasticity to its 
density; and, secondly, to measure, by one decisive experiment, 
tlie utmost force of this fluid in its most dense state ; that is 
to say, wlicn the powder completely fills the space in which 
it is bred, and in which the generated fluid is confined. The 
dimensions of the barrel used in these experiments were as 
follow : Diameter of the bore at its muzzle = 0.25 of an 
inch. Joint capacities of the bore, and of its vent tube, exclu- 
sive of the space occu|>ied by the* leathern stopper, == 0.08974* 
of a cubic inch. Qiiiintity of powder contained by the bar- 
rel and its vent tube when both were quite full, exclusive of 
the space oco*iJ>ied by the laathern stopper, 24^ grains Tro^'. 

The elastic force of the fluid generated in the combustion 
of the charge of powder is measured by the weight by which 
it was confined, or rather by that which it was just able to 
move, but which it could not raise sufficiently to blow tlie 
leathern stopper quite out qf the mouth of the bore of the 
barrel. This weight tn all the experiments, except those which 
were made with' very small charges of powder, was a piece 
of ordnance, of greater or less dimensions, or greater or less 
weight, according to the force of the charge; placed vertically 
on its cascabcl, on the steel hemisphere which closed the end 
of the barnal ; and the same piece of ordnance, by having its 
bore filled with a greater or smaller number of bullets, as the 
occasion required, was made to serve for several experiments. 

It appears from 109 experiments, that in the afternoon of the 
1st of July, 1793, the weight (which was a heavy brass cannon, 
a 24 pounder, weighing 8081 lbs. avoirdupois,) w^as not mised 
by 12 grains of powder, but that 13 grains raised it with an 
audible though weak report : that the next morning, Julj' 2., at 
10 o’clock, it^was raised twice by charges of 12 grains: that in 
the morning of the 3d of July it w’as not raised by 12 grains, nor 
by 13 grafns ; but that 14 grains just raised it: that in the after- 
noon of the same day, two experinients were made witli 14 grains 
of' powder, in neither of which the A^eight was raised ; but that 
itr another experiment, in which 15 grains of powder were used, 
it was raised with a moderate report: that in the morning of the 
8th of July, in two ejyKTimeuts, one with 15 grains, and the 



UUMFOUD ON THE FORCE C/F CiUii'POWDEI?, 551 

* other w,ith l.'^* grains of powder, the weight? was raised with a 
loud report ; and in an experiment with 12 grains, it was raised 
with a feeble repoi^ : and, lastly, tliat in three successive ex- 
(leriments, made in the morning of the 1 7 th of July, the weight 
was raised by charges of 12 gmins. lienee it appears that ' 
under circiiinstq|ice$ the most favourable to<4;he devjslopement 
of the force of gunpowder, a charge =12 grains, filling 
the cavity m which it is conined, on being fired, exerts a 
force against the sides of the containing vesse] equal to the 
pressure of 94*3 1 atmospheres; which pressure amounts to 
141,4G5 lbs. avoirdupois on each superficial inch. 

1 finish this paper by a computation, showing that tlie force 
of the elastic fluid generated in the combustion of gunpowder, 
enormous as it is, may be satisfactorily accounted for on the 
supposition that its force depends solely on the elasticit}' of 
watery vapour, or steanA It» is certam that the heat genef 
rated in the combustion of gunpow'der cannot possibly be less 
tlian t!»at of red-hot iron. • It* is probably much greater, but 
\V>' will suppose it to be only equa\ to 1000 degr\^s of Fahrcn- 
Iieit s scale, or something less than iron visibly red-hof'in day- 
light. This is about as much liotter than boiling linseed oil, 
as boiling linseed oil is hotter than boiling water. As the 
elastic force of steam is just (^qual to the mean pressure of 
the atmosphere when its temperature i^ equal to that of boil- 
ing water, or to 212^ of Fahrenheit’s theitnometer, and as its 
I'iasticity is doubled by every addition of temperature equal 
to 30 degrees of the same scale, with the hbat of 242'^ its 
elasticity will be equal to the pressure of two atmospheres ; 
at the temperature of 272® it will equal fc^jir atmospheres ; and 
^at two degrees above the heat of boiling linseed oil its 
' elasticity will be equal to the pressure of 8192 atmespheres, 
or above eight times greater than the utmost force of the 
fluid generated in the combustion of gunpowder, according 
to Mr. Robins’s computation. But the heat generated in 
the combustion of gunpowder is much greater than that of 
602 ° of P'alirenlieit's tJierniometer, consequently the elasticity 
of the steam generated ironi the V^atcr contained in the pow^der 
must of necessity be much greater than the, pressure of 
8192 atmospheres. Following up our computations on the 
principles assumed (and they are founded on the most incon- 
trovertible experiments), we shall find that, at the temperature 
of b32^‘the elasticity will be equal to the pressure of 16,384 
atmosplicres ; at 662®, 32,768 ; at 692°, 65,536 ; and at 722^, 
the elasticity will be equal to the pressure of 131,072 atmo- 
HplK‘rc.s, which is 130 times greater than the clastic force 
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assigned by Mr. Robins to the ifuid generated in the c;onibusr 
tion of gunpowder ; and about one dixtli part greater than my 
experiments indicated it to be. 

That the elasticity of steam would actually be increuseil by* 
heat in the ratio here assumed,' can hardly be doubted. It lias 
absolutely been found to inci^E^ase in this ratio i^all the changes 
of temperature between the poinjt of boiling water, I may 
even say of freezing water, ‘an<P that of 280° of Fahrenheit's 
scale ; and there does not appear to be any reason wliy the 
same law should not hold in higher temperatures. 

A doubt might possibly arise with respect to the existence 
of a sufficient quantity of .water in gunpowder, to fill the space 
in which the powder is fired, with steam, at the moment 
of the explosion; but this doubt may easily be removed. 
The best gunpowder, such as was used in my experiments, is 
composed of 70 parts in weight of nitre, 18 parts of sulphur, 
and 16 parts of charcoal ; hence 1000 parts of this powder 
contain 673 parts of nitre, 17S parts of sulfbur, and of charcoal 
154' parts. l^Ir. Kirwan has shown that m 100 parts of nit-'c 
there are seven parts of water of crystallisation ; consequently 
in 1000 parts of gunpowder,*, as it contains 673 parts of 
nitre, there must be 47 parts of water. 

Charcoal exposed to the air has been found to absorb nearly 
one eight of its weight of water; and by experiments 1 have 
made on gunpowder, by ascertaining its loss of weight on being 
much dried, aind its acquiring tliis lost weight again on being 
exposed to the^r, 1 have reason to think that the power of the 
charcoal, which' enters into the composition of gunpowder, to 
absorb water remain* unimpaired, and that it actually retains as 
much water in that state as it would retain were it not mixe J 
with the nitre and the sulphur. 

H6() grains Troy of apparently dry gunpowder, taken 
from the middle of a cask, on being exposed 15 minutes in 
dry air, heated to the temperature of about 200°, was found to 
have lost 1 1 grains of its weight. This shows that each cubic 
inch of this gunpowder actually gave out grains of watei 
on being exposed to this heat ; and there is no doubt but 
that at the end of the, experiment it still retained much more 
watei than it had parted with. 

If now we compute the quantity of water which would be 
sufficient, when reduced to steam under the mean pressure of 
t{;je atmosphere, to fill a space equal in capacity to one cubic 
iiich,"^ we shall find tliat either that contained in the nitre 
which enters into the composition of one cubic inch of gun- 
powaer as water pf crystallisation, or even that small quantity 



nUMFORD ON HEAT FROM FtfiClION. 

''whichdexi8t8*in the powder in t!ie sidXh <Jf tuoistuie, iJl be 
mpch more than sufficient for that purpose. 

Hence wc maf venture to conclude* that tlie quantitv of 
water actually^ existing in gunpowder is much more man 
sufficient to generate all the steam that would be oeceasary 
to aooount foi^the force displayed in the <^mbustjon of gun- 
powder, supposing that force to depend solely on tlie^ action 
of steam, even though no water should be generated *in the 
combustion of the gunpowder. It is even very probablo that 
there is more of it than is wanted, and that tlie force* of 
gunpowder would be still greater, could the quantity of 
water it contains be dimuiished. ^ From this computation it 
would appear, that the difficulty is not to account for the 
force actually exerted*by fired gunpowder, but to explain the 
reason why it does not exert a much greater force. 


An Enquiry cancqrnwg Source of the Ileai which is excited 

^ by Ft iction. By Bjsnjjmh^ Count JtuM^ORDy F, i?. S. 

Being engaged lately in huperintcndlug the borihg of can- 
non in the workshops of the military arsenal at Munich, I 
was struck with the very considerable degree of heat which 
« a brass gun acquires, in d short time, in being bored $ and 
with the still more intense heat, iquch greater than that of 
boiling water, as I found by experiment, of the metallic chips 
separated from it by the borer. From whence comes the 
heat actually produced in the mechanical operation above 
mentioned ? Is it furnished by the metallic chips which are 
separated by the borer from tlie solid mass of metal ? If this 
were the case, then, according to the doctrine qf latent heat, 
and of daloric, the capacity for heat of the parts of the metal, 
so reduced to chips, ought not only to be changed, but the 
change undergone by them should be sufficiently great to 
account for all the heat produced. But np such change had 
taken place. 

Experiment 1. — This experiment was made in order to 
ascertain how much heal was actually generated by friction, 
when, a blunt steel borer being so forcibly shoved, by means 
of a strong screw, against the Dottbm of the^bore of the cy- 
linder, that the pressure against it was equal to the weight 
of about 10,000 lbs. avoirdupois, the cylinder was turned 
round on its axis, by tlfc force of horses, at the rate of about 
%% times in a minute. At the end of SO minutes^ whep tlie 
cylinder had made 9G0 revolutions at^ut Us axis, the horses 
being stopped, a cylindrical mercurial thermometqf*, whose 
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bulb vras of an Ifndi in diameter, and inches in l)?ngth» 
was introduced into the hole tnade'to receive it, in the aide 
of the cylinder, when the mercury rose almost instantly to 
130 ^. . ^ 

Having taken away tlie boreis 1 now removed the metallic 
dust, or rather scaly matter which had been detached from 
the bottom of the cylinder by the blunt steel borer, in this 
experiment ; and, having careftilly weighed it, 1 found its 
weiglit to be 837, grains Troy. Is it possible that the very 
considerable quantity of heat that was produced in this ex- 
periment (a (juontlty which actually raised the temperature 
of above 1 1 3 lbs. of gun-metal at least 70^ of Fahrenheit’s 
thermometer, and wliich, of course, would have been capable 
of melting 6^ lbs. of ice, or of causing ‘near 5 lbs. of ice-cold 
water to boil,) could have been furnished by so inconsiderable 
a quantity of metallic dust ? and this nterely in consequence 
of a change of its capacity for heat ? 

Experiment 2. — The result of tliis beautiful experiment 
was vefy striking*, and the plcreure it afforded me amply re- ^ 
{>aid me fOr all the trouble 1 had had, in contriving and ar- 
ranging the complicated machinery used in making it. The 
cylinder, revolving at the rate of abour32 times in a minute, 
had been in motion but a short time, when 1 perceived, 
putting my hand into tlie^watcr, and touching the outside of 
the cylinder, that heat was generated; and it was not long 
before tlie water which surrounded the cylinder began to be 
sensibly warm. At the end of one hour, 1 found, by plung- 
ing a thermometer into the water in the box, (the quantity 
of wliich fluid amounted to 18.77 lbs. avoirdupois, or 2| wine 
gallons,) that its temperatme had been raised no less than 
t7^; being pow.lO? of Fahrenheit’s scale. When 30 minutes 
more had elapsed, or one hour and 30 minutes afler the nia- 
eliinery had been put in motion, the heat of the water in tlie 
box was 142°. At the end of two hours, reckoning from the 
beginning of the experiment, the temperature ol‘ the water 
was found to be raised to 17o®. At two hours 20 minutes it 
w’as at 200 ; and at two hours CO minutes it actually boiled ! 

The quantity of heat produced equably, or in a continual 
stn*am, l]y the friction of the blunt steel borer against the 
bottom of the hollow metallic cylinder, in the experiment 
' under consideration, was greater tiian that produced equably 
in the. 4 :$«nbustion of nine wax candle.i, each tliree-fourths of 
an inilh in diameter, all burning together, or ut the same 
with clear bright flames. As the machinery used in 
experiment could easily be can icd round by the force of 
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one hofse,* (though, to render thew6ri! lighter, two horses 
^were actually employed in domg it) these computations show 
further how lar^e a quantity of heat might be produced, by 
proper mechanical contrivance, merely bv the strength Of a 
Jhorse, without either hre, llj^hf^ combustion, or chemical de« 
*cofnposition ; and, in a case ol^ necessity^ the heat thus pro-^ 
duced might be Used in.cooking victuals. 

By meditating on the results of all tliese experiments, we 
are naturally brought to that great question which has so oflen 
been the subject of speculation among philosophers ; namely, 
what is heat? — Is there any such thing as an igneous duia ? 
^ Is there any thing that can wifji propriety be called caloric? 
We have seen that a very considerable quantity of heat may 
be excited in the fridtion of two metallic surfaces, and given 
off in a constant stream or flux, in all directions, without in<* 
terruption or intendissioh, and without any signs of diminu- 
tion or exhaustion. Then whence came the heat which was 
continnally givci* ofl^ in«thiS manner, in the foregoingjgxperi- 
' mtnts? Was it ‘furnished by the small partfales of imKal, de- 
tached from the larger solid masses, on their bding rubbed 
together ? This, as we hav^ already seen, could not possibly 
have been the case. Was it furnished by the air? This 
could not have been the ckse ; for in three of the experiments 
tlie machinery being kept iqimerspd in water, the access of 
the air of the atmosphere was compl<?tely prevented. 

And, in reasoning on this subject, we must not forget to 
consider that most remarkable circumstance, that the sourca* 
of tlie Jicat generated by friction, in these experiments, ap- 
peared evidently to be in^haustible. It is hardly necessary 
to add, that any thing which any insulated bpdy, or system 
of bodies, can continue to furnish without limitation, cannot 
possibly be a material substance ; and it appears to me to be 
extremely difficult, if not quite impossible, to form^any dis- « 
tinct idea of any thing, capable of being excited, and com- 
municated, in the manner the heat was excited and com- 
municated in these experiments, except it be motion. 

Sinffular Instance of atmospliericai Bejractidn* By William 
Latham^ Esq. E.E.S. Sf A.S. ^ 

July 26., about five o'clock in the afternoon, while sittoig 
in my dining-room atithis place (Hastings), which is sitjiated 
on the Parade, close to the sea-shore, nearly frontiitg the 
south, my attention was excited by a great number of people 
running down to the sea-side. 

• • »B 2' ■ 
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On enquiring thc^reason, I was informed that the coast of 
France was plainly to be distinguished with the naked eye. 

I immediately went down t.o the shore, and was surprised to 
find that, even without the assistance of a telescope, J could 
very plainly see the cliffs on the bpposite coast ; which, at the 
nearest part,! are between 40<aad 50 miles distant, and arc 
not to be discerned, from that low sityiation, by the aid of the 
best glasses. They appeared to be only a few miles off, and 
seemed to extend for some leagues along the coast. 

1 pursued my walk along the shore to the eastward, close 
to the water's edge, conversing with the sailors and fishermen 
on the subject At first they could not be persuaded of the 
reality of the appearance; but they soon became so tho- 
roughly conviiicea, by the clilfs gradually appearing more 
elevated, and approaching nearer, as it were, that they 
pointed out, and named to me, the?* different places they had 
been accustomed to vish ; such as the Bay, the Old Head or 
Man, Windmill, &c. at Boulogne*; St V^allery, and other 
places m the coast of Picardy?; which they afterwards con- ^ 
firmed,' wllen they viewed them throfigh their telescopes. 
Their observations were, that thf places appeared as near as 
if they were sailing, at a small distance, into the harbours. 

Having indulged my curiosity bn the shore for near an 
hour, during which the cliffs apneared to be at some times 
more bright and near, Lt others more faint and at a greater 
distance, but never out of sight, I went on the eastern cliff or 
hill, which is of a Very considerable height, when a most beau- 
tiful scene presented itself to my view ; for I could at onCe 
see’Dungeness, Dover cliffs, and the French coast, all along 
from Calais, Boulogne, &c. to St. Vallery ; and, as some of 
the fishermen affirmed, as far to the westward even as Dieppe. 

By the telescope, the French fishing-boats were plainly to 
be seen'at anchor ; and the different colours of the land on 
the heights, with the buildings, were perfectly discernible. 
This curious phenomenon continued in the highest splendour 
till past eight o’clock, though a black cloud totally obscured - 
the face of the sun for some timd, when it gradually vanished. 

I was assured, from every enquiry 1 could make, that so re- 
markable. an instance of atmospherical refraction had never 
been witnessed by the oldest riliabitant of Hastings, nor by 
any of the numerous visitors come to the great annu^ fair. 

The day was extremely hot. 1 had* no barometer with me, 
but sjiii^ose the mercury must have been high, as that and 
the three preceding days were remarkably fine and clear. To 
the bestv of my recollection, it was high water at Hastings 
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about two o’clock P. M. Not a breath lof wind was stirring 
the whole of the day ; hut the small pennons at the mast- 
heads of the iishjng-boats in the harlBour were in the morning 
at all points of the compass. 

I was, a few days afterwards, at Winchelsea, and at sevWal 
places aJong the coast, where 1 was informed the above phe- 
nomenon had been equally Visible. When Twas on the 
eastern hill, the cape of land called Dungeness, which extends 
nearly two miles into the sea, and is about 16 miles distant 
from Hastings, in a right line, appeared as if quite close to it 
as ^d the hshing'boats and other vessels, which were sailing 
between the two places ; they were likewise magnified to a 
great degree. * 


77ie Croonian Lcctur^. Being BxperimenU emd Observaiiong 
on the Structure of Nerves* By Br* HovBy Esq, F,R* S* 
Ti£B principal^theorif^ which have been formed respecting 
I the structure of nerves, wliicl^liavc been ts^en notice of by 
Fontana, as they all differ from the observations which will 
stated in the present paper, it may not be improper to men- 
tion the heads of each of ttiem, so as to bring into ^e point 
of view all the knowledge that has been acquired on the 
subject. Torre found the medullary substance of the brain, 
spinal marrow, and nerves, td be a n^asS^of transparent glo- 
bules, s)viinming in a transparent fluid. When the parts wxre 
’magnified 1000 times, the globules appeared largest in the* 
brain, and smaller in the spinal marrow ; *they had no regular 
orcler ; but in the nerves tlie globules were placed in lines, 
so as to give the appearance of fibres. In pxamining the 
optic nerve, me parts were magnifiedJl^ tiine^. Prochaska 
considered the nerves to be composed of globules, united by 
a transparent, elastic, cellular membrane, and disposed in 
straight lines, resembling fibres. Fontana found the primitive 
Structure of nerves to consist of transparent cylinders, which, 
when united, formed the nerve : the manner of their being 
disposed is not mentioned. ^Tlie objects were magnified 700 
times, to show this appearance. Dr. Monro considered .the 
nerves as made up of spiral fibres; but *afterw(y^ds found 
tliat what he had descril^d was entirely an optical decep- 
tion. lu his last work, he says, The optic nerves liave> in 
tlmir whole course, less appearance of a fibrous structure 
than, perhaps, any other pair of nerves in the human ^dy.” 
Other authors may have written on this subject, and may 
have made* observations on the structure of nerves^ but want 
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of leisure must be fn< excuse for my not having come to a 
knowledge of them. • ' 

It is scarcely necessary to mention, that parts of an animal 
body arc not mtcd for being examined by glasses of a great 
magnifying power ; and wherever they are shown 100 times 
larger than the natural size, no dependence can be placed on 
their appcaraVice. In making Vhe following microscopical ex- 
p jrinieiits on tlie internal structure dt the optic nerve, great 
care was taken to avoid the errors of former enquirers. The 
first experiments were made on transverse sections of the 
nerve. One, near its termination in the eye, was placed«on 
gloss, and exhibited in the microscope the following appear- 
ances : it was evidently confposed of two parts, one opaque^ 
the other transparent. The opaque portions were nearly 
circular in their shape, about 600 in number, and touched 
each other ; the interstices bet weep them were transparent* 
When the opaque parts were attentively examined in a fa- 
vourable light, and the nerve was in % recen^state, they were 
found to be ma«!e.,up of a greqt number of smaller portions, ^ 
each of which appeared to be also opaque. To see this sub- 
di\ibion of parts inquired some attention, and in many sec- 
tions it could not bo perceived. The cause of the difficulty 
seemed to be, the softness and tenacity of the substance di- 
vided, which therefore spread itself over the surface, giving 
it a uniform appoaittnep : ^ut towards the circumference of 
the nerve, where the parts were cut obliquely, and some of 
.them torn, the subdivision was very distinct. 

Transverse sections were examined in different parts of the 
nerve, near the brain, towards the middle, and nearer the eye. 
In dll the sections the nerve appeared to be niade up of the 
same substances ; but the size and number of the opacpie 
parts differed very much. Tliey have been stated, near the 
eye, to ke 600 ; about the middle of the nerve, they were 
150; and, near the brain, between the origin and union of the 
two nerves, they were only about 40. As they became 
larger, they were less regular in their shape, and had less of 
a circular form ; nor were they oniform, some appearing very 
large, with one or two smaller placed between them. 

After having Succeeded’ in this examination of the nerve 
transversely, an attempt was made to investigate its structure 
in a longitu^ioj^ direction. To do this, a portion of the ner- 
vous puTpJ^ Its coat, formed by the dura mater, along witli. 
a thin wcofar membrane which lines it, carefully removed 
for ab'em an inch in length ; the external surface of the pulp 
w is thm,, examined with a magnifying glass ; the structure 
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was evidentlgr ftaciciilated^ but the fasciculi did not run pa* 
rallel*to each other; ^ey seemed to .unite together ond^ 
se(iarato again, ii^such a manner that any one of them could' 
not be traced ibr half an inch in length, without being lost in 
the ncigiiboliring part* When thin sections were examined hi 
the field of the microscope, they put on the same appearance 
this was equally the case, whethier the pari examined was near 
the peutre or circumference of the nerve. The fasciculi were 
largest in Uiat part of the nerve near the brain, and smallest 
towards the eye. Great pains were taken to ascertain whe* 
tlier the fasciculi were made up of continued fibres, or of small 
parts unconnected, which, from their position, gave that ap- 
pearance ; but every observation ihat was made was in proof 
of their being continued fibres. 

From these experiments, the internal structure of the optic 
nerve appears to be jnade up in the iblFowing manner : At 
Its origin from the brain it consists of !iO*or 40 fasciculi, or 
bundles of extremely small opaque pul^y fibres, the Inters! ices 
^between wltich Sre filled with a transpaicnt jelly. As die 
nerve goes fartlior from the bAin, the fasciculi form smaller 
ones of dilfercnt sizes. This is not done by a regular subdi- 
vision, but by a few fibres g#ing off laterally from several large 
fasciculi, and being unite4 forming a smaller one : some of 
the fasciculi so formed, which are very small, unite again into 
one. In this way, the fascisuli gradually diininish in si/e, 
and increase in number, till they tSrminatc in the retina. 
Near the eye, where the fasciculi arc most numerous, the 
substance of the nerve has a consideral^le degree of trans-* 
parency, from the number of transparent interstices between 
them ; but th{|. is less the case nearer the brain, where the 
interstices are fewer. In the optic nerve of the cat, the 
structure is the same as in the horse ftFUt, from the smallness 
of the parts, less fitted for investigation. Near the eye, its 
internal substance is more transparent than tlie corresponding 
part in the horse. 

To see how far this structure was peculiar to the optic 
nerve, similar experiments y^erc made on the internal sub- 
stance of the fifth and seventh pair of nerves, near their 
origin at the brain, and the structure was •found to be the 
same.* In these last-mentioned nerves, the infeastices be- 
tween the fasciculi were smaller tlian in the optic nerve, 
rendering their transverse sections less transparent; from 
jwhich it is natural to suppose^ tliat the internal parts of the 
opdc nerve are not so compact as in other nerves, andtthcre- 
fore it is better fitted for examination. 

• • A tf U . 
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These experiinemis.showi that the nerves do not consist of 
tubes conveying a fluid, but of fibres flf a peculiar kind, 'differ- 
ent from every thing else in the body, wiui, 9 Fhich we are ac- 
quainted. The course of these fibres is very curious : they 
appear to be constantly passing from one fasciculus to an<^ 
other, so as to connect all the different fasciculi together by 
a mixture of fibres.* ♦ 


Ou a Submarine Forest, on the East Coast of England. 

In the month of September, 1796, the narrator went to 
Sutton, on the coast of Lincolnshire, in company with Sir 
Joseph Banks, to examine dieir extent and nature. 

' He visited them again in the ebbs of /.he tide ; and, though 
it generally did not ebb so far as he expected, he could, 
notwithstanding, ascertain, that tliey consisted almost entirely 
of roots, trunks, ^ranchd^, and leaves of trees and shrubs, 
intermixed with some leaves of aquatic y>lan|s. The remains 
of some of these trees were |tiil standing on their roots ; « 
while the , trunlAT of the greater part lay scattered on the 
ground, in every possible direction. The bark of the trees 
and roots appeared generally aff' fresh as when they were 
growing ; in that of the birches particularly, of which a great 
quantity was found, even the thin silvery membranes of the 
outer skin were discenyblG. The timber of all kinds, on the 
contrary, was decomposed and soft, in the greatest part of 
the trees ; in som^, however, it was firm, especially in the 

* knots. Tlie people*. of the country have often found among 
them very sound pieces of timber, fit to be employed for 
several economical purposes. 

The sorts of wood which are still distinguishable are birch, 
fir, and oak.* Other woods evidently exist in these islets, of 
some of ^hich we found the leaves in the soil ; but our present 

• knowledge of the comparative anatomy of timbers ib not so 
far advanced as to afford us the means of pronouncing with 
confidence respecting their species. In general, the trunks, 
branches, and roots of tlie decayed trees, were considerably 
flattened ; which is a phenomenon observed in the Surtur- 
brand or fossil ‘^rood of .Iceland, and which Scheuchzcr 
rcmarked*also in the fossil wood found near the lake of Thun, 
in Switzerland. 

This Wtoor extends over all the Lincolnshire fens*, and hat « 
been "Meed ns far as Peterborough, more than 60 miles to^ 
the south of Sutton. On the north side, the moory islets, 
according to the fishermen, extend as far as Grimsby, situated 
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on the south side of the mouth of tho Humber , and it is a 
remarkable circumstance* that in the larg^ tracts of low lands 
which lie on the ^outh banks of that river, a little above its 
mouth, there is a subterraneous stratum of decayed trees imd 
shrubs, exactly like those we observed at Sutton ; particularly 
*fit Axiiolme isle, a tract of. 10 miles in length, by 6ve in 
breadtli ; and at Hatfield-chasef which cdbiprehciids lH0i,OOO' 
acres. Dugdale had long ago made this observation, in tlie 
first of these places, and De la Pryinc in the second* The 
roots are there likewise standing in the places where they 
grew ; the trunks lie prostrate. The woods ore of the same 
species as at Sutton. Hoots of aquatic plants and reeds are 
likewise mixed with them ; and tl/ey are covered by a stratum 
of some yards of soil. ^ 

The fossil remains of vegetables hitherto dug u^ in so 
many parts of the glebe, ^re, oh a close inspection, found to 
belong to two very difierent states of qur [^anet. Tlic parts 
of vegetables, and their impressions, found in mountains of a 
^cretaceous, schistous, or even sometimes ^of a calcareous 
nature, are chiefly of plants now existing between the tropics, 
which could neither have grown in the latitudes in which 
tliey are dug up, nor have 4>ecu carried and deposited tliere 
by any of the acting forcea under the present constitution of 
nature. The fornirition, indeed, of the very mountains in 
which they are buried, and the natifre and dispoMtion of the 
materials which compose them, are suen as we cannot account 
for by any of the actions and rc-actions which, in the actual 
state of things, take place on the surface of the earth. 

The changes wliich these vegetables have suffered in theit 
sul)i>tance ib almost total ; they commonly rc^ain only the 
external configuration of what they originally w^re. i^uch is 
the stat6 in which tliey have been found in iSigland, by 
Lhvyd ; in France, by Jussieu ; in tlte Netherlaigls, by 
llurtin ; not to mention instances in more distant i ountries. 
Some of the impressions or remains of plants found in soils 
of this nature, which were, by more ancient and less cnlight-" 
ened * oryctologists, supposed to belong to plants actually 
p-owing in temperate and cold climates, seem, on accurate 
investigation, to have been parts of cxotic*vegetables. In 
feet, whether we suppose them to have grown nearlihe spot 
where they are found, or to have been carried tlutbci from 
•different parts, by the farce of an impelling flood, it is equally 
difficult to conceive^ bow organised beings, which, in grder 
to live, require such a vast diflerence in temperature afid in 
seasons, could live on the same spot, or how their remains 
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could, fiom cl iniaiips, so widely distant, be brought together 
to the same place, by one common dislocating cause. To 
this ancient order of fossil vegetables belong wlmtever retains 
a vegetable shape, found in or near coal mines, and, to judge 
from the places where they l^iave been found, the greater^ 
part of the agatised woods. 

The second orddr of fossil* vegetables comprehends those 
which are found in strata of clay or sand ; materials which 
avc the result of slow depositions of the sea or of rivers^ 
agents still at work under the present constitution of our 
phinet. These vegetable remains arc found in such flat 
countries as may be considered to be of a new formation. 
To this last description of’fossil vegetables the decayed trees 
here described certainly belong, 'lliey have not been trans- 
ported by currents or rivers ; but, though standing in •their 
native soi’, wo cannot suppose the Itv'el in which they are 
found to be the same as*thdt in whir*h they grew. It would 
have been impossible for any qf these ti^^es and shrubs to 
vegetate so near the sea, and below the common level of it% 
water ; tl;e would cover such trivi’ts of land, and liinder 
any vegetation. We cannot conceive that the surface of the 
ocean has ever been lower tbaif it now is ; on the contrary, 
we arc led by numberless phenomena to believe, that the 
level of the waters in our globe is much below what it was 
in former periods; wp fiiust, “therefore, conclude, that the 
forest here de&ci ibed grew in a level high enough to permit 
its vegetation ; ajid that the force, whatever it was, which 
destroyed it, lowewnl the level of the ground where it stood. 

The shores of Alexandria, according to Dolomieu s observ- 
ations, are a foot lower than they were in the time of the 
Ptolemies. Donati,^ in his natural history of the Adriatic, 
has remarked, seemingly with great accuracy, the effects ol 
this sii]l3sidence at Venice ; at Pola, in Istria ; at Lissa, Bua, 
Zara, and Dido, on the coast of Dalmatia. In England, 
Borlase has given a curious observation of a subsidence, of at 
least 16 feet, in the groun^ between Sampson and Trescaw 
islands, in Scilly. The soH and low ground between the 
towns of Thorne and Clowle, in Yorkshire, a space of many 
miles, has so much subsided in latter times, that some old 
men of Thorne affirmed, “ tha^ whereas they could before see 
littl(iof the steeple of Gowle, they now see the. churchyard 
watl^ The instances of similar subsidence which might be * 
meiktioncd e innumcruble. 

stratum of soil, 16 feet thick, placed above the 
dd&yed trees, seems to remove the epoch, of their sinking 
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Rnd dc^^tructJbn far beyond the reach oP ^y historical knovr^ 
h'dge. In Cicsar’s time^ the level of the North Sea appears 
to have *been the» same as in olrr days. He mentions the 
separation of the Wahal branch of the Rhine, and its junction 
to the Meuse ; noticing the tlien existing distance from that 
juncti^ to the sea ; which agrees, according to D*Anvi]]e*6 
enquiries, with the actual distance. Some of the Roman 
roads constructed by ortler of Augustus, under Agrippa’s 
administration, leading to the maritime towns of Belgium, 
still exist, and reach the present shore. It seems proved, 
from historical records, carefully collected by several learned 
members of the Brussels Academy, that no material change 
has happened to the lowermost part of maritime Flanders 
during the period of the last 2000 years. 


Investigation of the Powers of the Prigmatic Colours to heat 
and illuminate (fhjects.^ liy William Herscurl, LL.D, 

% Experiment 1. — Having arranged two tijiermometers in 
the place prepared for the experiment, I waited till they 
were stationary. Then, advancing No. 1. to the red rays, 
and leaving the other two clJJse by, in the 
shade, I marked down what they showed 
at different times, as annexed. This, in 
about eight or ten minutes, gave fi^ide- 
grees, for the rising produced in my ther- 
mometer, by the red rays, compared to - 
the standard thermometer. • 

Experiment 2. — Proceeding in the same 
manner as before, in the green rays I had 
as anne\ed. Therefore, in ten minute 
the green rays occasioned a rise of 3^ 
degrees. 

Experiment 3. — I now exposed my 
thermometer to the violet rays, and com- 
pared it with No. 2. Here we have a 
rising of 2®, in ten minutes, <or the violet 
rays. 

From these experiments, we are authoris'd to draw tlie 
following results. In the red rays, my tliermomcttr gave 
degrees for the rising of the quicksilver. In the second 
experiment, we had 3 J &grces, for the rising occasioned by 
the green rays ; from which we obtain the proportion 55 
to 2(), for the power of heating in red to that in green. 
The third experiment gave 2* for the violet nyrs ; and 
• * B B G * • 


No. 1 
4SJ 
48 
49§ 
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No 1. 
4B 
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No. 2. 
4.3 
43 

43 
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No. 2. 

44 
44 
434 
48 
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therefore we have i the risinjE of the quicksilver in |^ed to 
that in violet, as 55' to 16. Therefore, we have the propor- 
tion of the rising in red to that in green, «as ^ to 11, or as 
55 to 22.4. 

Experiment on the illuminating Power of coloured Rage. 
— 1 placed ^an objqct that had very minute parts under a 
double microscope ; and havidg set a prism in the window, so 
as to make the coloured image of the sun stationary bn the 
table where the microscope was placed, I caused the differently 
coloured rays to fall successively on the object, by advancing 
Uic microscope into their light. The magnifying power was 
27 times. 

By an attentive and repeated inspection, I found that mv 
(tbject was very well seen in red ; betk;r in orange, and still 
better in yellow ; full as well in green ; but to less advantago 
in blue ; indifferently wejl in indigo, £Sid with more imper- 
fection in violet. • 

‘ From these and other observations we n^ay conclude, that 
the red-making yays are very fkr fro)n having it in any eminenU 
degree. The orange possesses more of it than the red ; and 
tlie jrellow rays illuminate objects still more perfectly. The 
maximum of illumination lies m the brightest yellow, or 
palest green. The green itself in nearly equally bright with 
the yellow ; but, froiW the full deep green, the illuminating 
power decreases very sensibly. * That of the blue is nearly on 
a par with tliat of the red : the indigo has much less than tlie 
• blue ; and the violet is very deficient. 

As an easy way^of smoking glasses uniformly is of some 
consequence in astronomical observations, it may be of service 
here to give.the proper directions, how to proceed in the 
operation. , - • 

With a pair of warm pliers, take hold of the glass, and 
place it* over a candle, at a sufficient distance not to contract 
sn.oke. When it is heated, but no more than still to permit 
a iingcr to touch the edges of it, bring down the glass, at the 
side of the dame, as low as the wick will permit, which must 
not be touched. Then, with a <fuick vibratory motion, agitate 
it in the flanie from Side to side ; at the same time advancing 
and retiring it getitly all ’’the while. By this methoil, you 
may proceed to lay on sinokb to any required darkness. It 
ought to be vieited from time to time, not only to s e wliether 
it be sufficiencly dark, but whether Rny me quality ntay hd 
pcrciSivSd; for if that should happen, it will not be proper to 
go on. The smoke of sealing-wax is bad : that of pitch ht 
worse. A wax candle ^ives a good smoke ; but that of a 
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talloRT candle is better. As good as any^I have hitherto met 
^ith» IS the smoke of spermaceti oil in using a lamp;, you 
may also have the advantage of an even dame extended to 
any length. 


jkxppnmcnfs on the Rejrangibititu of the tnvisible^Ilaye of the 

iiun^ By Wm* ffjsnecHSL, £l. 1). F. It S. * 

My experiments prove, that there are rays coming ih>m 
the sun, which are less refrangible than any of those that 
affect the sight. They are invested with a high power of 
heating bodies, but with none of illuminating objects; and 
this explains the reason why tffey have hitherto escaped 
unnoticed. At the distance of *52 inches from the pri8m» 
there was still a considerable heating power exerted by in- 
visible rays, inchdbeyqpd the red ones>jnea8ured on their 
projection on a horizontal p][anc. t no doubt but that 
tlieir efficacy ma'^ be treped. still somewhat farther. Experi- 
•ments show, that the power of heating is i^gxtended to the 
utmost limits of the visible vioTct rays, but not beyond them ; 
and that it is gradually impaired, as the rays get more red an- 
gible. The maximum of tlfb heating power is vested among 
the invibible rays ; and is, probably, not less than half an inch 
beyond the labt visible ones. I'he seme experiments also 
siiow, that the sun's invisible^ rays* ii^ their less refrangible 
state, and considerably beyond the inaxinuim, still exert a 
heating power fully equal to that of rtd-caloured light; and 
that, consequently, if we riiajunfor the quantity of tlie efficient 
fi orn the effect produced, thcin\ isible rays of the sun probably 
far exceed the visible ones in numbi^r. 

If we call light, those ra^’s whkh ilhjininat& pbjects, and 
radiant heat, those which heat bodies, it may bo enquired, 
w bother light be essentially different from radiant heat ? In 
answer to wliich 1 would suggest, that we are not allowed, by 
tlie rules of philosofdiibing, to admit two different causes to 
explain certain effec tb, it they may be accounted for by one. 
A beam of radiant heat, emanating from the sun, consists of 
rays that arc differently refrangible. Tlie range of their extent, 
>vhen dispersed by a prism, begins at viol(5t-colourcd light, 
where tJiey are most refracted, and they have the loasf efficacy. 
We have traced these calorihc rays throughout the whole 
extent of the prismatic spei*trum ; and found their power 
increasing, white tlieir refiangibility was lessened, as as 
to the conffnes of red-coloured light. But their diminishing 
rf^frangibility, and increasing power, did not stop here ; for 
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we have pursued them a consiilerable way beyond tho pris- 
matic spectrum, in& an invisible state, still exerting^ their 
increasing energjr, with a decrease of reiVangibility irp to the 
maximum of their power ; and have alto traced them to that 
state where, though still less a refracted, their energy, on 
account, we may suppose, of their now failing density, de- 
creased pretty fast ; alter whihli, the invisible thermonietrical 
spectrum, if 1 may so call it, soon vslYiished. 

The word heat, in its common acceptation, denotes a certain 
sensation well known to every person. 1 cannot be misunder- 
stood as meaning that those mvs themselves are heat ; nor do 
1 in any respect enuage myself to show in what manner they 
produce heat. 

From wliat has been said it follows, that any objections 
that may be alleged, from tlie supposed agency of heat in other 
circumstances than in its state of radiance, or heat-making 
rays, cannot be admitted against my experiments. For, not- 
withstanding I may be inclined to believe t|^t all phenomena 
in which heat concerned, s^ich as the expansion of bodies,! 
fluidity, congelation, fermentation, friction, &c, as well as 
heat in its various states of being latent, specific, absolute, or 
sensible, may be explained on tne principle of heat-making 
rays, and vibrations occasioned by vhem in the parts of bodies; 
yet this is not intended, at present, to be any part of what I 
shall endeavour to establish. I must also remark, that in 
using the word rays, I do not mean to oppose, much less to 
countenance, the^' opinion of those philosophers who still 
believe that light itself comes mus from the sun, not by rays 
but by the supposed vibrations of an elastic ether, every 
where difFusi^xd throughout space ; I only claim the same 
privilege frr the brj:" that occasion heat, which they are 
willing to allow to those that illuminate objects. For, in what 
manner soever this radiance may be effected, it will be fully 
proved hereafter that the evidence, either for rays or for 
vibrations which occasion heat, stands on the same foundation 
on which the radiance of the illuminating principle, light, 
is built. ' 

The similar propositions relatingto heat, which are intended 
to be proved in this paper, will stand as follow: 1. Heat» 
both solar and terrestrial, is u sensation occasioned by rays 
emanatimig from candent substances, which have a power of 
heatin# bodies. 2, These rays are Subject to the laws of 
S. They are also subject to the laws of refraction. 
4. lliey arc of different refrangibility. 5. They are liable to 
be stopped, in ccrUiin proportions,^ when transmitted through 
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diaphanous •bqclies. 6. Tlieyare liable^* to be scattered m 
lOugA surfaces. 7. They may be supposed, when in a certain g 
state oS energyi to have a power of illuminating objects ; but 
tills remains to be examined. 



In the view of the apparatus, 1, 2, S, arc the thermometers ; 
the dotted lines are from^the prism at the window; E the 
coloured spectrum thrown on the table, so as to bring the 
red colour near the bulbs of the thermometers. 


Chemical JSrperiments on Zoophytes; wtfi some Observations 
on the component Parts o^ Membrane. By Charles 
HatchktTj Esq. F. R. S, 

By the experiments, subsequently rql’^^^d, on vafious shells, 
crustaceous substances, and bones, it is proved, first, That the 
porcellaneous shells resemble the enamel q£ teeth* in the 
mode of formation, but that the hardening substance is car- 
bonate of lime. 

2dly, That shells composed of nacre or mother of pearl, or 
approaching to the nature of* that substance, and also pearls, 
resemble bone in a considerable degree, as they consist of a 
gelatinous, cartilaginous, or membranaceous ^iibstan^e, form- 
ing a series of gradations, from a tender and scarcely per- 
ceptible jelly to membranes completely organised, in and upon 
which ^rbonate of lim^ is secreted and deposited, after tlie 
mannerthat phosphate of lime is in tlie bones ; and, therefore, 
as the porcellaneous shells resemble the enamel of teeth, so 
the toheJls formed of mother of pearl, d.c, in like mayner re- 
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semble bone; the distinguishing eheniicaf chamcter of the 
^ shells being carbonave of limei and that of ^atnel aiid'bonea' 
being phosphate of lime* 

ddly, it is proved) that the crust which covers certain marine'^ 
animals, such as crabs, lobsters, crayfish, and prawns, consists 
of a strong cartilage, hardened by a mixture of carbonate and ' 
phosphate lime ; and that *thus these crustaceous bodies 
occupy a middle place between shel^ and bone, though they » 
incliuc principt^ to the nature of shell. 

And, 4thly, Toat a certain portion of carbonate of lime . 
enters the composition of bones in general ; the proportion 
it, however, being to the phosphate of lime, vice versh to thaH 
observed in the .crustaceous marine substances. On the view,"' 
tlicrefore, of these facts, it is evident,othat there is a great 
similarity in the construction of shell and bone ; and that there 
is even an approximation in the nature «of their com})08ition, 
by the intermediate crustaceous substances. 

Many species of sponge were examined, but as little or no 
essential difference was found in the results, I shall include 
tliem all in what is now to be related. When digested with 
boiling distilled water, the sponges afforded a portion of 
aniuial jelly or gelatine, which was precipitated by infubioi]h.of 
oak barL The tine and more flexible sponges yielded gelatine ^ 
in greater abundance, and more easily, than those which we e 
coarse andif^igid. The gelatine if as gradually and progressively 
imparted to the water, and seems, even in tlie same sponge, to 
Iw a constituent {vinciple, of different degrees of solubility ; 
and it must be noticed, that in proportion as the sponges, 
pai ticularly those which were soil and flexible, werc^eprived * 
of this, substance, in the like proportion they bedftbig tlbsa 
flexible and more rigid, so that the remaining jiart, when dry, 
crumbled between the fingers ; or, when moist, was torn easily, 
like wetted papgr. As the above properties jirove that spougea 
only differ from the horny stems of the gorgonue, and from 
the antipathes, by being of a finer and more closely woven 
texture, so this similarity will be corroborated by the follow^ ^ 
ing remarks : When cxpobcd tc licat, they yielded the same 
products, the same «nieli, and afibrded a himiiar coal, wliicli, 
by incineration, V'ft a vci}^ srovill residuum, consisting chiefly « 
of muriatfi^!l|{^oda, occasichia'ly mixed with some carbonate * 
a!* limeiJrlmcm was also often discovered when the recent 
sponjgwPwere immersed in acids; bat this, as well^ tl)e*> 
murfpfe of soda, is, 1 believe, merely extraneous, and arises , 
from small shells* parts of luaJicporcs, and such like bodies, 
which ^e often visibly lodged in the intersticob of thoiM 
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• sponges. Lastly, the sponges, when boil^ with lixivium of- 
causticfpotashr were completely dissolved/and, like the homy 
stems of •the gorgpnise, formed animal soap, more especially ^ 
when the j^art which is ap{)arently insoluble in water, ai^ 
which remains after the gelatij^e has been separated, was thus 
treated*. 

When the dlmponent parts s>f shell and bonh are con- 
sidered, it appears that the essential characteristics are, car- 
bonate of lime for the one, and phosphate of lime for the other ; 
and that their bases consist of the modifications of a glutinous, 
gelatinous, or membranaceous substance* 1 experienced 
ifluch gratification in tracing the progressive and connected 
changes in the composition of the^rious shells and bones ; 
and a considerable increase of pleasure arose, in proportion as 
the observations made on those bodies were corroborated, and 
the chain of connectioi^ extended, by the deyelopement of the 
facts resulting from the experiments oh zoophytes, which form 
the principal subject of t])|s paper. 

^ It will now be proper to revi^ these experiments, and to 
examine how far thc}^ agree with those made on shell and 
bone, and how far they tend to prove, that these substances 
are all of a nature closely co*hnected. The experiments on 
the madrepores afforded the following results: Madrepore 
virginea, when examined by acids, left but very little of any 
gelatinous substance or membrane.* muricatO, and M. 
labyrinthica, afforded loose poitions of a transparent gela- 
tinous substance. M. raiiua, and M. fascioularis, when de- 
prived of the carbonate of lime by acids^ remained in the 
state of completely organised membranaceous bodies, which 
exhibited the original figure of the respective pmdrepores ; 
and the proportion of coal afforded by last; was more 
abundant than what was obtained from those which were first 
mentioned. * • * 

To these succeeded the experiments on the millepores; 
from which it appeared, that millepora caenilea afforded loose 
detached portions of a gelatinous substance. M. alcicornis 
yielded the same, but in a more coherent state. ^ M. poly- 
morphtt remained unchanged in shape, and consisted of a 
strong white opaque membrane, lilleilpwith a transparei^ jelly. ^ 
Lastly, M. cetiulosa, M. fiiscialis, and M. truncata moiled 
membrenaceous bodies, in a complete state of organisation ; 
and all these milleporesf wheA exposed to a low red heat, 
yielded various quantities of coal, according to the greater 
or less abundance of the gelatinous or membranaceous 
sulf^tance. 
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The universal, wdonly hardening principle of tlieee madre** 
pores and millepoW, was proved Jto be carbonate Of limct 
with the single exception of millepora polj(;n)orpbay which ^o 
appears to be dilFerently constructed from the other inille- 
porae. With this single exception, carbonate of lime seems to^ 
be the only hardening substance in these bodies ; and when 
every circtimstande is considered, an exacts aitoilarify & .to be 
found between tlie substance forming the various snells, and 
that which forms the madreporae and milleporae; and the nature 
of these bodies is so completely the same, that the changes or, 
gradations of the one are to be found in the -other* For the 
chemical characters which distinguish the porcellaneous sheHs 
are in a great measure* approached by those of madrepora 
virginea ; and those which were noticed in the patellse cor- 
respond precisely with the madrepores and millepores, which 
aiFord a celatinoiis substance ; and, lasQy, the characters of the 
membranaceous part^ exhibited by the shells formed of nacre 
or mother of pearl, are, in lik<» manner, to be found among 
some of the lyadrepores and milleporesf such as madrepora 
ramca, millepcfra fascialis, m^llepora teuncata; for these, JiKe 
the turbo olearius and haliotis iris, are compo'^ed of a fib^jgps 
membrane, hardened by carbonate of lime* It appe^Si^ 
therefore, that the madrepores a^d millepores, like the various 
shells, are formed of a gelatinous or membranaceous sub- 
stance, liardened by carbonate of lime; and the only difference 
is in the mode according to which these materials have been 
employed* 

From what has^b^en said, there is reason to conclude, that 
the varieties of bone, shell, coral, and the numerous tribe of 
aoophytes with which the last are connected, only differ in 
composition by t he^ nature and quantity of the hardening or 
ossifying 'principh^ and by the state of the substance with 
which it IS mixed or connected. For the gluten or jelly 
which cements the particles of carbonate or phosphate of 
lime, and the membrane, cartilage, or horny substance, which 
serves ns a basis, in and on which the ossifying matter is 
secreted and deposited, seem fjo be only modifications of the 
same substance, which progressively graduates from a viscid 
liquid or gluten, into thfLt gelatinous substance which has so 
often been noticed, and which again, by increased inspissation, 
and by the various and more or less perfect degrees of organic 
arrangement, forma the varieties ^of mcmbrano> cartilage,^ . 
aitd born. ' 

f have had frequent occasion to remark, that a quantity of 
uiat animal jelly which is more or less soluble in water, and 
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*which is distinguished thi) natne of gelapne, Was obtained 
frofn xn&ny of the marina bodies, such asr the sponges, Uie 
goi|^titse,.iand oUieas* As the quantities of gelatine are so 
various, so the properties of the substances in which it is 
present as a component part, much influenced by it ; and 
when, example, the skins ot different animals wire com^" 
pared, 1 have always found that the mdst flexible skins 
afforded (^latinemore easily, and of a less viscid quality, than 
those which were less flexible, and of a more horny con« 
sistency* When hair of various qualities, and taken from dif- 
ferent animals, was long digested or boiled with distilled 
water, it imparted to the water a small portion of ge{atine, 
which was preaipitated by the tanning principle, and by nitro^ 
muriate of tin ; and wh^ the hair had been thus deprived of 
gelatine, and was subsequently dried in the air, the original 
flexibility and elasticity* of i(were found to, be much dinii-> 
nished, so that it easily gave way, dhd was broken. This 
elfect Mr. Achard has al^ noticed. Feather, digested in 
baling distilled water, during 10 or 12 days, ^lid not afford 
any appearance of gclatipc by the test of the tanking psinciple ; 
buVuitro-muriate of tin produced a faint white cloud. iTie 
same was observed when quill was thus examined. Shav- 
ings and pieces of the hornsi of different animals were next 
subjected to experiment, and all afforded small quantities of 
gelatine. • * 

(relatinc, according to its quantity and quality, has a pow- 
erful influence on some of the physical and cl^emical proper- 
ties of the bodies in which it is present : by# these properties, 

1 mean flexibility, elasticity, and putrescibility. So much has 
been said already, in various parts of this paper, tending to 
prove hoH& much the degrees of flexibij^tv p,nd elasticity, in 
Various animal substances, depend on their gelatinous part, 
that^ little need be added ; and when it is considered that 
bodies, such as muscular fibre, membrane, sponge, hair, andK^ 
cuticle, being deprived of gelatine, and dried in the air, be- 
come rigid and brittle, no doubt can be entertained but that 
this arises from the loss of the gelatinous substance ; and, as 
an additional proof, when bodies, such as nail, feather, quill, 
and tortoise-shell, which contain little ^r no gelktine, are long 
boiled, and then dried in the air, like the ^rmer, th&y are 
found to have suffered scarcely any alteration in their re- 
spective dc^ees of flexSiility and elasticity. As to putre- 
faction, it is obvious to every one, that certain parts ^of 
animals are much more susceptible of it than others ; and 
tiiat when the carcass of an animal begins to putregr, the 
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most humid and fiexible parts are alarays first affected* 
the viscera, muscW, and cutis, soen suffer a changb ; while 
hair, feather, scale, horn, hoof, and naifc remain anchanged, 
ages afler the former have decomposed ; and this is evidently 
caused by the gelatine and moisture, which are combined in 
the former, and not in the latter, at least in any notable 
quantity. ‘ , 

Gelatine, albumen, and muscular fibre, not only differ very 
much from each other by the relative quantity or their saline 
or earthy residua, but also by the proportion Of one of their 
essential and elementary principles, namely, carbon. 500 
grains of isinglass, made perfectly dry by distillotion, yielded 
56 gr*ains of coal, from Which, 1.50 grains of earthy residuum, 
obtained by incineration, being deducted, the proportion of 
coal appears to have been 54.50 grains. 500 grains of dry 
albumen afforded 74.50 grains; and'*as the saline residuum 
amounted to 11.25 ^grains, the quantity of mere coal was 
63.25 grains 500 grains of tortAisc-shpll yielded 80 grains 
of coal ; from < which three grains of earthy matter being de- 
ducted, >77 grains remain for the proportion of coal. And 
500 grains of the dry prepared muscular fibre of beef, when 
distilled, led 108 grains of cdal, which, by incineration, af- 
forded 25.60 grains of earthy residuum ; the coal may there- 
fore be estimated at 82.40 grains. There appears much reason, 
therefore, to believer that the gelatinous substances and mus- 
cular fibre, differ from simple and unorganised albumen, by a 
diminution of the carbonic principle in the one, and by an 
excess of it in t?ie other ; and as, in vegetables, the fibrous 
part is that which contains the largest proportion of carbon, 
80 in respect to the other animal substances, muscular fibre 
appears to con+riizLt^e greatest quantity of it. 

As the three principal and essential component parts of the 
blood, viz. albumen, gelatine, and fibre, appear therefore to 
Compose the various parts of animals, in such a manner thut 
one, being predominant, influences the nature of that part of 
the animal which it is principally employed to form ; and as al- 
bumen, gelatine, and fibre, by relative proportion, by the degrees 
of density, by the effects of organisation, which, singly or 
conjointly they have experienced, by the texture of the animal 
substance l^hich they, as materials, and thus modified, have 
c*oncurred1fo produce, and by the proportion of natural or in- 
herqXil"' wibisturc, peculiar to each Jart of different animals, 
profit an immense series of complicated causes ; so are the 
effects fiiund to be no less numerous and diversified, by the 
infinity variety in texture, flexibility, elasticity, and the many 
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%ther ptoperdes^ peculiar to the various parte which compose 
the bodfes of animals* • / 

The whole of the blood, which by anatomists is divided 
into serum, red elobules, and coagulating lymph, when die* 
micaliy examined, is found to coj^sist of albumen, gelatine, and 
fibre. The serum which remains liquid after the coagulation 
of the blood, is composed of albumen, gelatine, sdme saline 
matter, and much water. •The clot, or crassaroentum, also 
affords, repeated washing, a large proportion of albumen 
and gelatine ; after which a^ubstance remains, in appearance 
very analogous to muscular fibre, excepting that is in a more 
attenuated state. This substance, callec^ fibrin by chemists, 
may be regarded as that part of thtf blood which has under* 
gone the most complete animalisation ; and from which the 
muscular fibre and other organs of the body are formed. 


Experiments on the Ascent of^ the Sap m Trees. By Mr. 

^ ^Knight. * 

Early in the spring of 179&> he selected a number of 
young trees of different kinds, and made circular incisions 
round one-half of tliem, scrapibg off tlie external coat of the 
wood, the other half being left in their natural state. On tlio 
ascent of the sap they all shot witli equal luxuriance, but that 
part of the stems which was below t& ijicisions had scarcely 
any growth, while the parts above increased as rapidly as in 
the trees the bark of which had remained unlouch^. 

From these experiments, varied in every yay that occurred 
to him, Mr. Knight feels himself justified in concluding, that 
the current of sap, which adds to the annual layer of wood 
' in the stem, descends through the b|rk, fr^om * j|ie young 
branches and leaves. 


Ohservadons by Dr. Herscheu vnth a view of investigating 
the Nature of the Stm^ 

Ii' appears that tliis body, has a planetary atmosphere, 
which extends to a great height, ana is of great density : 
that, like ours, it is subject to agitations, and*j8 transparent. 
This astronomer thinks that solar observations may h^q^er 
be rendered as profitable to mankind as^the Nilometer is to 
the Egyptians, and tlia^ by certain indications, we may be 
able to predict tlie temperature of ajmroaching seasons., }le 
supposes {Improbable that there may be a certain connection 
between the price of com, or rather the abundance and scan- 
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tinesa of harves^ and the number of spots' oo the sun's* 
surface. V » „ 

In proof of this he has giyen a statement of prices of 
wheat, and tlic spots on the sun's disk, during five remarkable 
periods between 1650 and |713. He considers the son's 
spots to be syniptonis of a copipus emission of light and heat ; 
and that m proportion as their number is greater or less, ma/ 
be expected more or less abundant crops of com. 

Id a second paper on the same subject. Dr. Herschel prp^ 
poses tliermometrical observations, as a future criterion of a 
defective or copious emission of the solar rays. He suspects 
that one half of the sun is less favourable to a copious 
emission of rays than thb other; and that its variable lustm 
may possibly appear, to other solar systems, os irregular 
periodical stars are seen by us. 

I^xperiments on the lAglit which is spontaneouslg emitted from 
various Bodm, and on Solar JLiyhU ©y Dr. Hulue. ^ 

It appears, 'from the first series, tho^t objects, as fish, whid 
abouna with spontaneous light in a latent state, do not emit 
it, when deprived of life, but^fi'om such parts as have been 
some time in contact with th& air, and that a blast from 
bellows does not increase this species of light, as it does that 
which proceeds fron] cdmbusrion. 

From a second scries it appears, that oxygen gas does not 
act upon this light, so as to render it more vivid than it is in 
atmospherical air,. 

From the third series, it is deserving of remark, that azotic 
gas is favourable to the spontaneous light emitted from fishes, 
but extincdisbrs that proceeding from rotten woodi ^ ^ 
From the fourth and fifth it appears, that hydrogen and 
carbonic acid gases prevent the emission of spontaneous 
light, and extinguish it when emitted. 

Xhe next three series of experiments show, that sulphurated 
hydrogen ^ extinguishes spontaneous light sooner tha^ 
caibonic acid gas ; mat nitr<vis gas prevents the emission of 
light, and extinguishes that which is emitted, and that it is 
completely exunguishe4 in a vacuum. 

Fr(An|i|||^ ouier experiments it appears, that solar light,* 
when 'flp^d by^ Canton a phosphorus, is subject to the 
same^Rwitb respect to heat ami cold, as the spontaneous 
ligllgPl^shes, rotten wood, and glow-worms. 
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Ontik Theory of Light afid Colour*. Wg Dr. VouJfG* 

« The tBree essaoitidl ht^otheii^s noticed by* Dr. Yotitoi find 
’consider^ him literally as pbrts oF the more eompueat^ 
Newtonian syatem, aroi 

1. ' That a luminiferous ether pervades" Ithe uniyersei raite 
and elastic in a high degree. 

2. That undulations are excited Jn this ether whenever a 
body becomes luminous ; and» 

3. That the sensation of different colours depends on 

the different frequency of vibrations excited by light in the 
mina. ^ ^ 

"The fourth hypothesis, viz. That alt material bodies have 
an attraction for the ethereal medium, by means of vrhich it 
is accumulated within their substaneo, and for a small dis* 
tance aiound them, in ^ state of greater density, but not of 
greater elasticity,’ is diametrically oppubite to that of New- 
ton, but considered by Dr. Young as Uie most simple and 
best capable of cxplainmg the phenomena. •*, 

ExperimmU and OhscrvaUoi^ on cerUtln Stong Suhstances^ 

winch at different Twm oTm mid to have fallen on the Earth. 

By LvkctlowAnOi E^q. 

We have here historical accounts of ill those facts on the 
subject which seem to be ucll authenticated. Particular 
mention is made of one that tell in Portugal in 1796; of 
about a dozen that fell at biouna in July, 4791? ; of one that 
weighed 50 lbs. that fell in December, 1795, near Wold-cot- 
tage, in Yorkshire: and of others that fell in/1798, near 
^ Benares, hi tlie East Indies » 

We have then a mineralogical description of these various 
stones, by the Count de llouinon; dftcr which, Mr Ifcward 
proceeds to consider the assistance to be derived from the 
science of chemistry, in distinguishing them irom all otlier 
known substances, and in establishing the assertion that tliey 
have fallen on the earth. • 

Count de Bournon's description of native iron, and Mr. 
Howard’s examination of specimens of ircfti iVom^ South 
America) Bohemia, and Senegal, follow in succession ; from 
which tlie author, instead of drawing any conclusions, pro- 
poses the following queries : 

1. Have jiot all fallen stones, and what are called native 
irons, the same origin? 

2. Are all or any, the produce, or the bodies of mel^jeors? 
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S. Might not the* stone from Yorkshire hkve formed a 
meteor in regions foo elevated to hb discovered? 


On (he Constnwtion of the J^eavens* By Dr* Hemschel. 

Dr, H. )ias takgn a very enlarged view of the sidereal bo* 
dies of the universe ; and has enumerated a great diversity of 
parts that enter into the construction of die heavens. The first 
species are insulated stars, such as the author considers oUr 
sun, and all the brightest stars, which he supposes are nearly 
out of the reach of niutud Cavitations ; for, stating the an- 
nual parallax of Sirirs at 1% he calculates that Sirius and the 
sun, if left alone, woula be 88,000,000 of years hi fiillin^ 
together, and that the action of the stars in the milky way, 
as VI ell as others, would tend to protract tliis time much 
more. ^ . r ' 

He conjectures tlMit insulated stars alohe are surrounded 
with planets. With respect to double sl^rs, he thinks that 
they preserve their relative distances by a periodical revolui 
tlon round a common centre. The oame theory he applies 
to triple, quadruple, and multiple systems of stars ; and pur- 
sues his conjectures still farther to clusters and groups of 
stars, as well as to the nebulae, stme of which he thinks may 
be so distant, as for the rays of light to take 2,000,000 of 
years in travelling from them^to our system. 


Account of some cqses of the woduction of Colours mt htiherto 
deecnbed* By Dr. Youeq* 

His method of accounting for atmospherical ha.oes is as 
follows : hpr\ ajQumber of fibres of the same kind, fou* instance ^ 

a uniform lock of wool, is held near the eye, we see an appeal^* 
ance of haloes surrounding a distant candle; bift their brilliancy, 
and even their existence, depends on the uniformity of the 
dimensions of the fibres, and they are larger as the fibres are 
smaller. It is obvious that they are the immediate conse- 
quences of the coincidence of v number of fringes of the same 
size ; which, as the fibres are arranged in all imagipable direc- 
tions, must necessarily surround the luminous object at equal 
distandbs on all sides, and constitute circular firinges. 

There con be little doubt that the coloured atmospherical 
haloalNire of the same kind ; their appearance must depend on 
th^^istence of a number of particles of water, of equal di- 
nfinions, and in a proper position with respect totiie luminary 
IM'4:he eye. As there is no natural limit to the tnagnilipde 
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of the sphei^es of water> we may expeot jhese haloes to vary 
wfthoift limit in tlieir diameters ; and it hg^ been observed not 
only that their dimensions are various, but that they frequently 
change during the time of observation. 

. ^ ^ , 

A Catalogue of 500 new Mebul^y Nebulone Star.% Planetary 
NebuliBy mid Clusters ofStarSy with Reimrhson the Construe^ 
tion of iJte Heavens* By Dr* Herscijel. 

In dividing the different parU of which the siacreal heavens 
are composed in proper classes, Dr. Hcrschel is obliged to 
examine the nature of the various celes^al objects that have 
ibeen hitherto discovered, in order to arrange them in a man« 
ner most conformable to their construction He first treats 
of insulated stars* It might be expected that the solar system 
would stand foremost in t|}e list, whereas, ^by treating of in- 
sulated stars, we seem, as it were, to ov/»rlook one of the great 
component parts oif the iiry veisse. It will, how ever, appear that 
ahis very system, magnificent a^it is, can only rank as a single 
individual belonging to the species which we are* going to 
consider. 

By calling a star insulated^ Dr. Herschel does not mean to 
denote its being totally unconnected with all other stars or 
systems ; but when stars are situated at such immense dis- 
stances from each other as ouif Sun,*Ajcturus, Capella, Lvra, 
Sirius, and numberless others, we think that we may look 
upon them as buiHciently out of the reacluof mutual attrac- 
tions, to deserve the name of insulated ^tars. For it is as- 
certained by computation that, supposing the earth's orbit, 
as is highly probable, docs not subtend more than an angle of 
one seectnd of a degree, when seen fregn Sirj ii&..*jh en the Sun 
land Sirius, if tlie masses are equal, would not &H together in 
less than thirty-three millions of years, even though they 
were not impeded bv many contrary attractions of other 
neighbouring insulated stars. A star thus situated may cer- 
tainly deserve to be called insulated, and of tills kind our 
Sun is probably one. • 

From th#* detached situation of insulated stars, it appears 
that they are capable of being centres of extiensive planetary 
systems ; and from analogy we may suppose, that evefy one of 
them is attended with planets, satellites, and numerous comets ; 
though there is good reason for believing that we can only 
look for solar systems among insulated stars. 

"'he next part of the construction of the heavens, il tlie 
^fon of two htars, that are formed together into one system, 

» • c c • • 
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by the laws of attraction: these he denorotoates binary 
sukreal systems^ ai\doubk sprs. If a star be situated' at dtiy 
distance behind another, and but little deviating from Uie line 
in which the first is seen, there would be the .appearance of a 
double star, but they would n^t form a binary system. If, 
however, two stars should be really situated near each other, 
and at the ‘‘same tiine so far* insulated as not to be materially 
affected by the attractions of neighbouring stars, tliey will 
then compose a separate system, and remain united by the 
bond of their mutual gravitation towards each other. This 
should be called a real double stoi* ; and any two stars that 
are thus mutually coj^nected, form a binary sidereal system. 

Dr. llcrscliel then prodeeds to tnple^ quadruple^ quintuple^ 
wvd multiple stdrs^ and shows, first, that three stars may be 
preserved in a permanent connection, by revolving in proper 
orbits about a cqmmon centre of mol 'on. Having demon- 
strated the fact, he si^s, if wc admit of triple stars, we can 
have no reason to oppose more c‘onypIicate^ connections. 

In answering l;he objection jvhich may be made, that pcS|; • 
sibly all this sort of reasoning may be qseless and fanciful, ho 
suys, such combinations as I have mentioned arc not tli# in- 
ventions of fancy : they have an'actual existence, and 1 could 
point them out by thousands. There is not a single ni^ht, 
s\ hen, in passing over the zones of the heavens, by sweeping, 

I do not meet with jputneroUs collections of double, triple, 
quadruple, quintuple, and multiple stars, apparently insu- 
lated from other« groups, and probably joined in some small 
sidereal system of f.heir own. 

In treating of clmtering stars^ and the milky way^ Dr. Her- 
schel says, that the stars of which the milky way is composed 
are very mien u-wll y^ scattered, and show evident marks of clus- 
tering together into many separate allotments. Thus in thr 
space between & and y Oyg^if the stars are seen clustcri; _ 
together towards two different regions i and, taking the average 
breadth in this space about five degrees, it contains more 
tlian tl31,000 stars, and, admitting them to be clustering two 
different ways, there will be lb/), 000 for each clustering col- 
lection ; tliis name the milky appearances certainly deserve, 
as they are brigliter aboul; the middle, and fainter near their 
undefinbd^ borders ; and that the brightness of tlie milky way 
arises wly from stars, is evident, since their compression in^ ' 
croaiifs in proportion to the brightness of the milky wa^. 

clustering stars there is hut A short tr^sitton to 
yrfmpe of sUirs^ which is Dr. HerschelV bth division. A 
is a collection of closely, and almost equally, com- 
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* pressed stai^ of any^ figure or outline,* sufiiciently separated 
from ifeighbouring stars lo shovr that it makes a peculiar sys* 
tern of its own. • 

Of duaera of stars^ which are most magnificent objects to 
be seen in the heavens : ^thejr form is generally round, and 
the edmpression of the stars shows a* gradual and pretty 
sudden accumulation towards a tentre, the existence of which 
cannot be doubted, eithef in a state of real solidity, or in tli^t 
of an em{^ space, possessed of an hypothetical mree, arising 
from the joint exertion of the numerous stars that enter into 
the composition of the cluster. 

Ndmke, which, on account of their^ great distances, can 
only be seen by instruments of greSt space^penetrating power. 
These Dr. Herschcl tlunk/i may all be resolved into the three 
lost mentioned species, which, at certain immense distances, 
will put on the appearance of nebujte. Kebulse are objects 
that may be perceived at the greatest distance, but only with 
a telescope of greut power, which, says the astronomer, has 
«ot only a power of penetrating^into space, bu( a power also of 
penettating into time past To explain this, we ai c reminded, 
that IV hen we look upon Sirius, the rays that enter the eye 
cannot have been less tiian lix years and four months and a 
hall coming from that star to the observer. Hence it follows, 
tliat when wc see an object of the calculated distance at which 
one of tJiese remote nebulae may be pprceived, the rays of 
light which convey its image to the eye roust have been more 
than 1,010,000 years on their way; and tliat consequently 
60 many years ago this object must already have had an eX* 
istcnce in the sidereal heavens, in order to send out those rays 
by which we now perceive it 

Of stains with burs — These may be ,a of stars, 

the whole light of which is gathered so nearly into one points 
as to leave but just enough of the light of the cluster 'visible 
to produce the appearance of burs» 

1 he phenomenon of milky ndndosity is probably of tw*o kinds ; 
one of them deceptive, namely, such as aiisesfi-om widely-ex* 
tended regions of closely-coanected clustering stars, con* 
tiguous to each other, like the collections that construct out 
milky way ; tlie other being real, ^and possibly at no very 
great distance from us ; but of its nature Dr. Herscnel does 
not presume to speak. 

The nature of niwbm stars is enveloped in much obscurity, 
and will probably, according to our astronomer, require ages, 
of observations before we can form a proper estimate of tiielr 
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condition. There Js** no doubt of the starry itature cf the 
central point ; hut the great distance of such stars lenders 
the real extent of the surrounding nebulosity a surprisiug 
phenomenon, which, in other circumstances, might be imputed 
to an atmosphere. ^ 

• J^xperments arid Obsermtians on ike various Alloys^ on tits 

specific Gravity and on the comparative Wear of Gold. 

By Mr. Hatchett. * 

Tiir first series of experiments was intended to examine 
the effects w'liich va^ioua metals produce upon gold, when 
combined with it in given proportions, beginning with one 
twelfth, which is the standard propor.*ion of alloy, and gra- 
dually decreasing to ,7,5,, part of the mass. The results 
drawn from thes^f expei iments w^4.‘re, diat fine gold alloyed 
with silver, with copp^i, and with tin, did not suffer any loss 
during the experiment. That gold alloyed with lead only, 
lost three graii;M5, chiefly by vitrification; with iron it lost If 
grains, which formed scoria; with bimiuth it lost also V2 
grains, chiefly by vitrification ; with antimony it lost the san^e 
quantity, partly by volatilisation, and partly by vitriheation ; 
with zinc it lost a penny-weight* by volatilisation ; and with 
arsenic it not only lost the whole quantity of alloy, but also 
two grains of the ^oUl which w^ere carried off in consequence 
of the tupid \ olatilisation of the arsenic. 

Hence it is likenvise inferred, that only two of the metals 
are proper for the alloy of gold coin, namely, silver and cop- 
per ; as all the others cither considerably alter the colour or 
diminish the.ductility of gold. 

It is wtd^ifdOLiVMi that the specific gravity of an' alloyed 
metal is seldom tliat, which, by calculating the specific gravi- 
ties and proportions of the different metals, would be the re- 
sult ; but it is greater or less t!}an it ouglit to be according 
to calculation. 

It appears that the specific gravity of gold alloyed with 
different metals, is not only very diifercnt to what it ought to 
be, according to calculations made on the relative propor- 
tions a^d specific gravity of the alloy, but that it is also sub- 
ject to many variations, partly occasioned hy peculiar effects, 
produc^^y certain proportions of some of the metals, and 
partly by enccts peculiar to certain compound alloys ; so that, 
by proportions of ^ertain metals, and by the combination 
q£ these with others, an immense complicated series of alter- 
m specific gravit}' arc produced, which have not been 
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invesUgatcd yy those philosophers whtf have written on the 
specific gravity of metals. i 

As general results of each part of this enquiry, it may be 
observed, that the experiments on the various alloys of 
standard gold concur with established jiractice and opinion 
to prove, that only two of the metals, vr^. silver, and copper, 
are proper to be employed in \he reduction of fine gold to 
standard, for the purpose of coin : that numc oils causes in- 
fluence the specific gravity of nietals ; in some cases metals 
added to others produce a contraction in the bulk of the mass, 
or an increase of specific gravity, but in others the effects pio- 
duced are exactly the leverse: th i^goldiof moderate ductility 
is the best adaptc'd to the purpose of coin, and that the real 
wear of such coin i<i*\er} slowly effected; that a long 
period pf time must elujise bcfbie any considerable diminu- 
tion in weight can be*peiceived. # • 

• Odservations on the Stnuln^e the By Mr* 

BvnuAKD IIoAfn. • 

A GENTLEMAN, by accidgut, bad hih tongue bitten with 
givat violence, which occasioned gnat local pain, and the 
point of it lost its sensibility, and nas depri\e(l of the power 
of taste. It VI as like a piece, of lv>«ud in his mouth, which 
rendered the act of eating a \ciy unjiluisant operation. From 
this case, Mr. Home concludes, that the tongue itself is n6t 
particularly irritable ; but the nerves pa^Jsing through tlie 
8ubs»tance to supply the tip, which forms file organs of taste, 
are very readily deprived of their natural action, which, pro- 
bably, auses from their being softer in texture tiian nerves in 
general, and, in that respect, resembling iliose* iA}longing to 
the other organs of sense. ^ 

Another curious circumstance is, that a bruise upon the 
nerves of the tongue, sufficient to depiivc them of the power 
of communicating sensation, was productive of no inflaninia- 
tion or irritation in the ncryius trunk ; from which it is in- 
ferred, that the nerves supplying an organ of sense are not 
so liable to such effects us those which bclaiig to the otlier 
parts of the body. Hence, in several ekscs of tumours of the 
size of a pea, Mr. Home has succesdfully taken aw ay that 
portion of the tongue u^pon which they grew, by means of a 
needle armed with a double ligature. ^ 

From these cases Mr. Home concludes, that the tongue is 
less irritable than almost any other organised part of tlie 
body; tlierefbjpe tlie peculiar substance; which is interposed 
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• 

between the fasciculi* of its muscular fibres, is* not in anjr 
respect connected ^ith the nerves which pass thro igh ita 
substance to the organ of taste, but is inerd 3 ' a soil medium, 
to admit of gi'eat iacility of action in its different parts. 

- r - 

Account of iJte Measurement tf an Arc of ike Meridian^ 
tending from Dunnwse, in the Ish of Wights latitude .50*^ 
8" to CHfiony in Vorhshire, latitude 27' 31" earned 
on indie Yea^s 1800, 1801, and 1802. By Mr.MuDOE. 

Dunmose being fixed on, his object was to carry on the 
tiiangles as nearly as f ossicle in tlie direction of its meridian, 
selecting the stations, so that their sides might be propei 1y 
inclined to it, and of sufficient length. • The northern station 
as to be brought as near the meridian of the southern one 
as possible, and likewise ^in the neighbotirhood of sonTe open 
spot of ground, proper for the measurement of a base of 
verification. A station having these advantages was tbund 
near Clillon, a s(4all village inethe vicinity of l3oncastcr, and 
a level of sufficient extent for a base, on Misterton Carr, in 
t!ie northern part of Lincolnshire. At Clifton the direction 
of the meridian w^as obtained from numerous observations on 
the polar star, at the timOsof its greatest eastern and western ' 
elongations from the meridian. ^ 

From this mcasureraent it appears, that the length of a 
degree on the meridian in latitude 52® 2' 20" is 60,820 fathoms, 
supposing the whoh;" arc subtending an angle of 2® 50* 23".3>^, 
in the heavens, and a distance of 1,036,337 feet on the surface 
of the earth. 

The lengtli,of the degree at the middle point (51® 35' 18") 
between the-M^mthcrn extremity of the arc and Arbitry Hill, 
is 60,864 fathoms, which exceeds the above by 44 fathoms. 
Hut thi^ degree, admitting the earth to be an ellipsoid, with 
the ratio of its axes as 229 to 230, should be about 10 
fathoms less. 

From the late operations of the French academicians, it 
ap])ears that the meridional dH^tance between Dunkirk and 
Barcelona ia 3,^^27,921 feet ; the distance between Dunkirk 
and Pai^*s is 133,758 feet; and the distance between Paris 
and Greenwich is 963,954 fe*"t ; therefore the distance be- 
tween Greenwich and Dunkirk is 830,196 feet The distance 
betH^e^ Greenwich and Clifton i# 722,641 feet; hence 
4,411,968 feet is the meridional distance between Clifton and 
Barcelona. We thus find the mean length of a degree on the 
eartlfs surfhcc, in latitude^ 47® 24', ^to be 60,795 fathoms. Tlie 
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meridional distance is feet, aiK^* 60,825 fathoms is, 

the leflgth of the degree Jn latitude 51^ 


EaeperimerUs m Trees. By Mr. Knight, ' 

“ The sap, having been absor^d by thtf bark of the root, is 
carried up by the alburoum, or ^hite wood, of tife root, the 
trunk, and the branched; it passes through what are- there 
(*alled the central vessels, into the succulent part of the annual 
shoot, the leaf stalk, and the leaf ; and it returns to the bark 
through the returning vessels of the Icai-stalk. 

Mr. Knight begins with the leaf, frojjri which, *he assumes, 
all the descending fluids in the tr^ are derived, ^lie efforts 
which plants always make to turn die upper sur%ce0,of their 
leaves to the light, have induced naturalists to conclude, that 
each surface has a totally 'distinct offi^ce. Mr. Knight has de- 
tailed a number of experiments to support that conclusion* 
Prom these he infijrs, thjg in •the vine, the perspiratory vessels 
#re confined to the ufider surface of the leai^ and that they, 
like the cutaneous lyipphatics of the animal economy, are pro- 
bably capable of absorbing moisture when the plant is in a 
state to require it. The upper surface seems, nrom the po- 
sition It assumes, either formed to absorb light, or to operate 
by the influence of that body ; and if any thing exhale from 
it, it is probably vital air, or s6inc other permanently elastic 
fluid. It IS known, that perpendicular shoots grow with 
greater vigour than others, and MuKniglik imputes it, from 
gome experiments, to a more niiniJIand rapid circulation. 

To prove the effects of motion on the circulation ^of the 
sap, he selected a number of young seedling apple-trees, whose 
stems were about an inch in diumete^ Bv ra^5»ns of stakes 
and bandages of liay, not so tightly bound as to impede the 
progress of any fluid within the trt^s, he deprived the roots 
and lower parts of the stems of several trees of all motion, 
to the height of three feet from the ground, leaving the uppe. 
parts of the stems and branches in their natural state. L 
the succeeding summer, mtioli new wood accumulated in thw 
parts which were kept in motion by tlie wind, but the lower 
parts of the stems and roots increased vety little sissc. 
Hemoving the bandages from one of these trees, he*|^e4 a 
stake in tiie ground, about 10 feet distant from the tl*ee, on 
the east side of it, and tattached the tree to the stake, at the 
height of six feet, leaving it liberty to move toward^ the 
north and south, but in no other direction. Thus circum- 
Staace4 the diameter of the tree from north to sputh, in 
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that part of its steyn ^(vhich was most exercised by the wind, 
exceeded that in ^le opposite direction in the following 
autumn, in the proportion of 13 to 11. • 

The principal office of the horizontal branches^ according 
to Mr. Knight, in the greatest ^number of trees, is to nourish 
and support the blossoms, and the fruit or seed; and, as 
these give Hack little or nothing to th^ parent tree, very feeble 
powers alone are wanted in the returning system. No power 
at all w'oiild have been fatal ; and powers sufficiently strong 
wholly to counteract the eftects of gravitation, would probably 
have been in a high degree destructive, and it is Mr. Knight^ 
opinion, that the foj^mation of blossoms may, in many in- 
stances, arise from the diminished action oi the returning 
system in tlni horizontal or pendent bmneh. 

ExpenmerUs and Calculations relative te physical Optics* By 
Bcf, UToung* 

The proposition which Dr. Y. IrvtenoecJ, to establish was, 

that fringes (^f colour are produced by the interference 
of two portions "of li^ht.'' From the fxperiments and cal- 
culations we may infer, that homogeneous light, at certain 
equal distances in the directfon of its motion, is pos- 
sessed of opposite qualities capable of neutralising and de- 
stroying each other; and of extinguishing the light where 
they happen to be uiptell ; that these qualities succeed each 
other alternately in successive concentric superficies, at dis- 
tances which arc constant for the same light passing through 
the same medium.^ Frdll the agreement of the measures, 
and from the similarity of the phenomena, we may conclude 
that these intervals are the same as are concerned in the 
production,^fi^J;he colours of thin plates ; but these are 
shown by the experiments of Newton to be the smaller the^j 
denser the medium; and since it may nccessarilg»be pre-# ’ 
sumed that their number must remain unaltered W a given 
quantity of light, it follows, of course, that light moves more 
slowly in a denser than in a rarer medium : and this b^g 
granted, it must be allowed that refraction is not the effect 
of an attractive force directed to a denser medium. 

Since we kndw that sound diverges in concentric super- 
ficies, an^that musical sound •> consist of opposite qualities 
capable dmeutralising each other, and succeeding at certain 
eqdal Intervals, which arc different according to the differ- 
ence of the note, we are fully authorised to conclndc, that 
there must be some strong resemblance between the nature 
j)f soun^ and that of light. 
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An Enquiry concerning the Nature of Jiiedt, ani its Mode of 
Cotymunicahon* Ey Bb^jamin Cdunt Bumford. 

The principal object of this essay is to obtain a more inti- 
mate knowledge of the nature of heat, and of its mode of 
action, 1>y whicli the author thinks that we may be enabled 
to excite it with greater economy, confihe it whh greater 
facility, and direct its operations with more precision and 
effect. 


From the first series of these experiments, he concludes 
that all the heat which a hot body loses when it is exposed 
in tlie air to cool, is not given off to the air which comes inttt 
contact with it, but that a large propdftion of it escapes in 
rays, which do not h<^t the transparent air through which 
they pobs, but, like light, generate heat only w'hen and w lierc 
they arc stopped and absorlj^cd. . 

As the results of various other exf)^riment6 made with a 
view to determine the Relative quantities of rays emitted 
fj^oni the surfaces oV different substances, froni living animals, 
dead animal matter, dc. we are informed that those sukib. 
stances which part with heat with the greatest facility are 
those which also acquire it nfbst readily or wdth the greatest 
celerity ; and also, that tha greater the power is which an 
animal possesses of throwing off heat fi oni the surface of his 
body, independently of that which the surrounding air takes, 
off, the less wdll his temperature be affected by the occasional 
changes of temperature w Inch take placc^in the air ; anct 
the less w'ill ho be oppressed by Uie intense heats of hot 
climates. 


The warmth of any kind of substance used as 'clothing, or 
its power of preventing our bodii s frojn being.dholed by the 
influence of surrounding colder bodies, depends much on tlie 
polish of its surface ; for, upon carcfiil examination, it ^dll be 
found that those substances which supply us with the warmest 
covei ings, as furs, feathers, silk, Ac. are not only smooth, but 
highly polished ; it will also be found, other circumstances 
being equal, that those substances arc the warmest which are 
the finest, or w^hicli are composed of the greatest number of 
fine polished detached threads' or^ fibres. fThe fine white 
shining fur of a Russian hare is much warmer than* coarse 
hair ; and fine silk, as spun from the silk-worm, is warmer 
than tlie same silk twistqd together into coarse tlireads. 

Formerly Count Rumford considered the warmth of natural 
and artificial clothing as depending principally on the* ob- 
stacle it opposed to the motions of cold air by which the hot 
. •€ c .5 • . » 



/;S6 Klj^FQUD I HE NATURE OF HEAT. 

body is surr^nded.^ but by a |)atient examination of the 
subject, he is now^convinced tlmt the efficacy of radifttion is 
much greater than he had supposed it l/> be. Only a very 
small part of the heat which a hot body appears to lose^ when 
it is cooled in the air, is, in fact, communicated to that fluid ; 
a much greater portion of if being communicated to other 
surrounding bodied at a distance. 

Count Humford supposes that celd as well as hot bodies 
emit rays, which he denominates frigorific and caloric ; and 
tlmt the intensity of tlie rays which hot and cold bodies ennt, 
in a mediunn perfectly transparent, follows the same law* lie 
also informs us, that there arc so many striking analogies be- 
tween the rays of %ht,^nd those invisible rays which all 
bodies at all temperatures appear tg emit, that there can 
hardly be a doubt of their motions being regulated by the 
same principles. , ^ < 

l^erliaps there may fre no other difference betw^een them 
than exists between those vibrcjtioly? in the air which are au- 
dible, and those which make no sensible^ impression on oiy 
organs of healing. If the ear were so constructed that we 
could liear all the motions which take place in the air, we 
should be stunned with the msisc ; and if our eyes were so 
constructed as to see all the raysowhich arc emitted continu- 
ally by day and by night, by the bodies which surround us, 
we should be da/zled aild confounded by that insupportable 
dood of light poured hi upon us on every side. 

In all cases w'Jiere it is designed to preserve the heat of 
any substance which is confined in a metallic vessel, it will 
contribute to that end, if the external surface of the vessel 
be clean and bright. But if the object be to cool any thing 
quickly, in tfnietallic vessel, its external surface should be 
painted or*covered witK substances which have been found 
emit ctderific ra} s in grest abundance. 

Polished tea-urns maybe kept boiling with a much less 
expence of spirit of wine tlian such as are varnished ; and 
the cleaner and brighter the dishes, and covers for dishes, 
which arc used for bringing vic/uals to tabic, and for keeping 
it hot, the more effectually will they answer that purpose. 

Saucepans and other kjtchen utensils, which are very clean 
and br^ht ^ the outside, may be kept hot with a smaller 
fire, than such as are black and dirty ; but the bottom of a 
saucepan or boiler should be blackened, in order that its con- 
tents riuiy be made to boil quickly, and with a small expence 
of ftiel. 

When kitchen utensils are used over a fire of sea-coal or 
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of wood, theVe will be no necessity for *b]|ickening their bot- 
toms, *fop they will soon be made blacl^by Uie smoke; but, 
when they are used over a clear fire of charcoal, they should 
be blackened with the smoke of a lamp or coal-fire. 

. It has been thought that J[)rewers* flats would answer the 
purpose of cooling liquors better, if niflde of metal, than of 
wood: but a metallic surface iif ill calculated fof expediting 
the emission of calorific ^ays. The thickness of the timber 
of which these tubs are commonly made, is favourable to a 
speedy cooling of the wort ; for, when they are empty and 
cold, a great part of the heat of the liquor is absorbed by the 
wood. ^ 

Where metallic tubes, filled wdtfi steam, are used for warm- 
ing rooms, the extenuil surface of them should be painted, or 
covered with some substance which facilitates the emission of 
calorific rays. A cowering of thin pj^per will answer the pur- 
pose \cry well, if it be black, and clos4.^1y attached to the sur- 
face of the nietaLwith glue.* 

• Tubes designed for conveying hot steam ^rom one place to 
another should be covered up with a wai m covering, or 
should be kept clean and bright. It might be worth while 
to gild tliem, or to cover fiicm m ith gilt paper or tin-foil, or 
some other metallic substunce whi.di does not easily tarnish 
with the air. The cylinders and principal steam-tubes of 
steam-engines might be covered, fifst^’th some warm cloth- 
ing and then with sheet-brass, kept uean and bright. The 
ex pence of this covering would be repaid J>y a saving of fuel. , 
If garden walls painted black acquire lie it faster when ex- 
posed 1 o the sun s direct rays, they will likewise cool faster 
during the night, and gardeneis must best determine whether 
these Changes of temperature arc i>r are not favourable to 
fiuit trees. 

Black clothes arc knowm to be*warm in the sun ; but they 
are far from being so In the shade, especially in cold weather. 
No coloured clothing is so cold black, when the tempera- 
ture of the air is below tliut of the surface of the skin, and 
when the body is not exposed to the action of calorific rays 
from ?thcr substances. 

The warmth of clothing depend^ much oA the polish of the 
surface of the substance of which it is made ; hence •in choos- 
ing winter garments, those dyes are to be avoided which tend 
most to destroy that qiolish ; and as a white surface reflects 
more light than an equal surface equally polished, jf any 
other colour, there is reason to tinuk, that white gafbients 
are warmer than any other in c-old weather. They are uni- 
• • c c (T . ' 
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versally considered ^as*tlie coolest tliat can be vrorti in very 
hot weather, and espjscially when a person is exposed tb Uie 
direct rays of the sun ; and if th^y are well calculated to rc- 
fleet calorific rays in summer, they must be equally well cal« 
culated to reflect those frigorifiq rays by which we are cooled 
and annoyed in wintei*. 

Garments' of fur 'are wamier in cold weather when worn 
with tile hair outwards, than when it is turned inwards* Is 
not this a proof that we are kept warm by our clothing, not ^ 
bo much by confining our heat as by keeping off those frigo« 
rific TBLys which tend to cool us? The fine fur of beasts, 
being a highly poHsl^ed substance, is calculated to reflect 
tliobc rays which fall on it;'^nd if the body be kept warm by 
the rays which proceed from it being rr^flected back upon it, 
a fur garment would be warmest wlien worn with the hair 
inwards; but if it be by reflecting ^nd taming away the fri- 
gorific lays from exterqar and colder bodies, that we are kept 
warm by our clothes, wc might expt;' t tha\ a pelisse would 
be warmest when, worn with thf hair outwards, as die Count i 
says, in faot, it isl 

The fur of several delicate animals becomes white In 
winter in cold countries ; and that of hears, wliich inhabit 
the polar regions, is white in all sci^sons ITiese last are ex- 
posed alternately in the open air lo the most intense cold, 
and to the continual actibn of*the sun s rays during several 
months. If it should 6e true that heat and c ild are excited 
Jn the manner aboy^ described, and that white is the colour 
most favourable to ,the reflection of calorific and frigoidic 
rays, it must be acknowledged that these animals have been 
exceedingly fortunate in obuiining clothing so well a !apted 
to their local c]fcumstan(*e8* 

Observatfons on the Change of some of the proximate Prin- 
ciples of Vegetables into Bitumen, By Mr. Hatchett, 

Bodies, formerly appertaining to the organised kingdoms 
of nature, after the loss of the r ital priiiciple, become gra- ^ 
dually converted into fossil substances. In some cases, this 
conversion is so cdlnplcte, Q,s to destroy all traces of previous 
organic ahrangement ; but in odicrs the original texture and 
form have been more or less preserved, though die substances 
tbemselvjss are decidedly mineral. Some of these extraneous 
fossils^, rdtoin part of their original principles, whilst otliers . 
can only be regarded as ^sts or impressions. Mr. Hatchett < 

selects from the animal kingdom, as examples, among others, 

* .1 
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the fodsil ivo#y, which reruns its dirtihige ; the boucs in the 
Gibraftar roci^ consisting of little more than the earthy part 
or pliosj^ate of lime. The vegetable kingdom has likewise 
produced many striking^ instances t and animal petrifactions 
use coipmonly of a calcareoiu^nature^ but vegetable petrifao* 
tions are generally siliceous. * « ^ 

Mr. liatchett*s main object i& to adduce some *proof8, that 
the bituminous substandira are derived from the organised 
kingdoms of nature, and especially from vegetable bodies. The 
chemical characters of the pure or unmixed bitumens, such as 
naphtha, mineral tar, &c, are, in certain respects, so different 
from those resins and other inspis^ted^*uices of recent vege* 
tables, that, had the former never occurred but in a separate 
and unmixed state, no positive inference could have been 
drawn from their properties, in proof of their vegetable origin. 
Fossil animal substances fosm a series^ comtnenciiig with such 
as are scarcely different from those which are recent, and 
terminating in priBluctions Which have totally lost all traces 
Bf organ ihiition. • \ 

Similar instances are afforded by the vegetable hingdom : 
the three examples cited injbiiis paper are, 1. The submarine 
forest at Sutton, on the coast of Lincolnsliire, the timber of 
which li«ib uotsuffered any fery apparent change in its vegeta*^ 
ble characters. '2* The strata o^bituixunous wood, called Bovey 
coal, found at Bovey, in Devon, whicili exhibits a series of 
gradations, frmn the most perfect ligneous texture, to the 
substance neufij approaching the character^ of pit-coal, and, on 
that account, distinguished by the name of» stone-coal. 3. The 
varieties of pit -coal, so abundant in many parts of this coun<* 
try, in which almost every appearance of \egetB&Ie has been 
destroy e*d. .• . 

These examples appear to form the extremities and centre 
of the seiieh; but Ob the process o1 cai bonisation, anti form** 
ulion of bitumen, has not tiken place in the first instance, 
and as these effects have proceeded to (he ultimate degree 
in the last, it seems most proper to seek for information, and 
for positive evidence, in the Second example, which appears 
to be the mean point, exhibitiug effects of m^tural operations, 
by which bitumen and coal liave been imperfectly gnd par- 
tially formed, witliout the absolute obliteration of die original 
vegetable characters. 

After a minute and Accurate description and analyst of 
the bitumen from Bovey coal, it is inferred by Mr. Hatchett, 
that it is a peculiar and hitherto unknown substance, which 
is partly in the state of vegetable r^sin, and partly ia that of 
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tlie bitumen called asphaltum, the resin being ih the largest 
proportion, as 100 grains of it afforded : 


Resin - 

- • - 55 

Asphaltum 

. 41 

Earthy residuum « • 

- S 

• 

99 


Thus we have an instance of a substance being found 
under circumstances which constitute a fossil, although* 
the characters of it appertain partly to the vegetable and 
partly to the mineral^kingdoni. 

' Time alohe does not recfuce animal or vegetable bodies to 
the state of fossils. There arc cxarvples of whole forests 
which have been submerged prior to any tradition, and which, 
nevertheless, complotelj^ retain ,theirr ligneous characters. 
Other causes and agtyits must therefore have been required 
to form the varieties of coal,* and othej* bituminous sub- 
stances. In some instances, ^as in the formation of IJovey 
coal, these caus*es seem to have acted partially and imper- 
fectly, while, in the formation of the greater part of tlie pit- 
coals, their operation has been c5lteniive and complete. 

In the pit-coals, the mineral characters predominate, and the 
principal vestige of their real origin seems to be bitumen, for 
the presence of carbo^n ih the Estate of oxide cannot alone he 
considered as decisive. Bitumen, tht^refore, with the exuvim 
and impressions so commonly found in th4^ accompanying 
strata, must be rog^irded as proofs in favour of tlie origin of 
pit-coal from organised bodies ; and, considering the general 
facts, whiclr have been long observed, together with those 
lately adduce\l respecting the Bovey coal, and the substance 
found with it, we seem to have evidence, that bitumen has 
been produced by the mcRlification of some of the proximate 
principles of vegetables, and especially resin. 


On Muscular 3Iotions, Byi Anthony Carlisle, Esq* 
Muscular nation is the first sensible operation of animal 
life : various combimttlons of it sustain and carry on the 

multiplied functions of the largest animals : the temporary 
cessation of this motive faculty is the suspension of the living 
powgFSt; its total quiescence is death.** 

The muscular parts of animals are most frequently com- 
posed of many substances in addition to those which are 
purely viusciilar. In this gross state, they constitute a dex- 
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ible» compressible solid, whose texture* is generally fibrous, 
the fibres being compacted into fascioili, or bundles of \a- 
rious thickness.* These fibres arc elastic during the con- 
tracted state of the muscles after death, being capable of 
extension to more than oiu^ fifth of ^eir length, and of re- 
turnifig again to their former state *of contrj^ction. This 
elasticity, however, appears Uf belong to the cellular incm- 
branc, and not to the nfhtter of the muscle. 

The attraction of cohesion, in the parts of the muscle, is 
'strongest in the fibres, being double that of the transverse 
direction. When muscles are capable of reiterated contrac- 
tions and relaxations, they are said tQ be alive, or to possess 
irritability. Tliis quality fits tlie organ for its functions. 
When muscles have ceased to he irritable, their cohesive at- 
traction in the direction of their fibres is diininished, but it 
remains unaltered iif the iransversc.direction. 

In speaking of temperature as having an essential influence 
over the actions ^f the «niub\;lcs, and of respiration as one of 
•the known causes which influences the** temperatures of 
animals, the following facts deserve notice : — 

Diminished respiration ^ the first step into the state of 
torpidity : a deep sleep accompanies it ; respiration then 
ceases altogether ; the unirfial temperature is totally destroyed, 
coldness and insensibility ta|^c pbiec, and finally, the heart 
concludes its motions, and the nutscleii cease to lie irritable. 
It is worthy of remark, that a confined air, and a confined 
respiration, ever precede these phenomeilh; the animal letires * 
from the open atmosphere, his inontli and nostrils are brought 
into contact with his chest, and enveloped in fpr ; the limbs 
become rigid, and the blood never coagulates during the dor- 
mant sfate. On being roused, the animal yawns, the respir- 
ations are fluttering, the heart acts slowly and irregularly, 
he begins to stretch out his limbs, and proceeds in*quest of 
food. During this dormancy, the animal may be frozen, 
without the destruction of the muscular irritability, and this 
always happens to the garden snail, and to the chrysalides of 
many insects during the winfer of this climate. 

The loss of motion and ^sensation, from) the influence of 
lower temperature, accompany each other, and the oapillaries 
of the vascular system appear to bo contracted by the loss of 
animal heat, as in the examples of numbness from cold. 
Whether the cessation *of muscular action be owing to the 
impeded influence of the nerves, or to the lowered tefcper- 
ature of the muscles themselves, is doubtful ; but Uie known 
influence of cold upon tl}e sensoi^al system, rathcY favours 
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the supposition, that* it certain temperature is nbces<<arp^ for 
the transmission of nervous influence,»as well as sensation. 

From other experiments, it appears that ‘the irritability of 
the heart is inseparably connected with respiration ; and that, 
according to the nature of the inhaled gas, the actions of the 
heart are altered or /luspended, and the whole muscular and 
sensorial systems partake of *the disorder. The blood ap- 
pears to be the medium of conveying heat to the difierent 
parts of the body, and the changes of animal temperature 
connected witfi the degree of rapidity of the circulation. 

In considering the causes which occasion die loss of mus- 
cular irritability, we at;e referred to workmen whose hands 
are exposed to the contact of white lead, the torpidity of 
whoso muscles seems to be decidedly local, because, in 
many instances, neither the brain nor the other members 
partake of the disorder,,, and^ft gonerally affects the right 
hand. A chemist has< frequently experienced spasms and 
rigidity in the muscles of his fore arrrs, fVorp the effusions of 
nitric acid over tl>o cuticle of the hand and arm. The use of • 
mercury occasionally brings on a similar rigidity in the mas- 
setcr muscles. 

A smaller quantity of blood flows through a muscle during 
the state of contraction than during the quiescent state, as 
is evinced by the pale colour of the red muscles when con- 
tracted. But when th^ muscles are vigorously contracted, 
their sensibility to pain is nearly destroyed: this mean is 
emplqyed by jugglew, for the purpose of suffering pins to be 
thrust into the calf of the leg and other muscular parts with 
impunity. 

TJic human ^muscles are susceptible of changes from ex- 
traordinary occurrences ef sensible impressions. Long* atten- 
tion to interesting visible objects, or to audible sensations, 
exhausts^ muscular strengf^i : intense thought and anxiety 
weaken the muscular powers, and the passions of grief and 
fear produce the same effect suddenly, while the contrary 
feelings give more than ordinary vigour. To conclude : there 
arc two states of the muscles ; or^e active, or that of contrac- 
tion ; the other a state of ordinary tone, which may be consi- 
dered as^ passive! as far *is relates to tlie mind ; but the 
nervous power seems never to he quiescent, as it respects 
eithcrite voluntary or involuntary muscles during life, llie 
yieldteg.,of the sphincters appears to* depend on their being 
ove)(!|ifwered by antagonist muscles rather than on voluntary 
reliRlhItion. 
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On ihi Sap of Trees. Jiy And. K'^iattr^ Esq. 

Tii£*sap in trscs in an inspissated state, or some con- 
crete matter deposited by it, exists during the winter in the 
alburnum or sapwood, and frapi this fluid or substance, dis- 
solved '‘in the ascending aqueous sap, ifi derived the matter 
which enters into the composkion of the new leaves in the 
spring, and thus furnisiies those organs which were not 
nted during the winter, but which are essential to the fur- 
or progress of vegetation. Ilcnce, the superiority of win- 
* fer-felled wood, which has generally been attributed to the 
absence of the sap at that season, is owing to the substance 
that has been added to it instead i5f taken from it 
Bulbous and tuberous roots are almost wholly generated 
after the leaves and stems of the plants to which they belong 
have attained their fell gr 9 wth \ nenpe, the produce of mea- 
dows is greatly increased when the fiei^bage of the preceding 
year remained t 04 )crfomi its proper office till the end of the 
«utumn, on ^ound which hadj[>ecn mowed early in the sum- 
mer. On this acccymt Mr. Knight infers," that the leaves 
both of trees and herbaceous plants are alike employed dur- 
ing the latter part of sumnter, in the preparation of matter 
calculated to afford food to* the expanding buds and blossoms 
of the succeeding spring, and to enter into the composition 
of new organs of assimilation/ In "pri|^f of this hypothesis 
Mr. Knight made many experiments, an account of which he 
has, by means of this letter, laid before the Royal Society. 

The evidence that bulbous and tuberous rooted plants con- 
tain matter within themselves is decisive ; for they vegetate 
even in dry rooms on tlie approach of spring ; afid many bul- 
bous rdoted plants produce their leaves and ffowers with 
nearly the mme vigour by the application of water only, as 
they do when growing in the best mould. The water pro- 
bably acts only by dissolving the matter prepared and depo- 
sited in the preceding year, and hence the root becomes 
exhausted and spoiled ; and it has been found, that the leaves 
and flowers and roots of such plants afforded no more carbon 
than exist in bulbous roots of the same weight, the leaves 
and flowers of which had never expanded, * ^ 

From experiments made with care, Mr. Knight infers, that 
the reservoil' of matter, deposited in the alburnum, is not 
wholly exhausted in the succeeding spring, from which cir- 
cumstance he accounts for the several successions of leaves 
and buds which trees are capable of producing, when those 
previously protruded ha\e been destroyed by inse.t^ or other 
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causes ; and for th^ luxuriant shoots which often spring from 
the trunks of the tree^^ whose branches have been long in k state 
of decay. He thinks, that the alburnum remains unemployed 
in some cases during several successive years, since it is not 
probable that it can be employed by trees, which, after 
having been transplanted, produce very few leaves, or by 
those whicli produce neither blossoms noi fruit In the year 
1802, Mr. Knight cut off in the winter ail the branches "of a 
pear-tree, supposed to be nearly 200 years old, and whose 
tremities were generally dead ; he pared off, at the same tii 
all the lifeless external bark. No marks of vegetation ap-"^ 
pe^^red in the following spring ; but in July numerous buds 
penetrated through the bkrk, and in the autumn every part 
was covered witli shoots about two, feet in length. The 
number of leaves and branches appeared to exceed the whole 
ol* those which th// tref had^ borixe the three preceding sea- 
sons, which could scarr*ely lidve been wholly prepared by the 
scanty vegetation and foliage of the„prece^ing year 

As inferences from his ^periments, Mr. Knight coni 
dudes 'that the fluid which enters , into and circulates 
through the leaves of plants, as the blood through the 
lungs of animals, consists of si mixture of the true sap 
or blood of the plant, with matt®r more recently abi»orbrd 
and less perfectly assimilated. It ih probable that the 
true sap undergoes a considerable change on its mixture 
with the ascending aqueous sap; and that the saccharine 
matter, existing in^ the ascending sap, is not wholly derived 
from the fluid which had circulated through the leaf in the 
preceding year, but that it is generated by a process similar 
to that of the germination of seeds, and that the same pro- 
cess is always going forward during the spring trunmicr, 
as long as the tree continues to generate new (^gans. But 
towards the conclusion of ' the summer, the true sap simply 
accurmilates in the alburnum, and thus adds to the specific 
gi’nvity of winter-felled wood, and increases the quantity of 
it^ extractive matter. And he adds, “ If subsequent experi- 
ments prove that the true sap: descends through the albur- 
num,” as he suspects to be the case, “ it will be easy to point 
out the cause why trees continue to vegetate after aU com- 
munication between the leaves and roots, through the bark, 
.has beeo intercepted ; and why some portion of alburnous 
mattg^lljtn the trees generated bebw incision through the 
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On iAj Directim of the Sun and Solar Sy 9 tem* Stf Dr» 
r ^Heeschsl, ' 

The learned astronomer conceived, more than twenty years 
8gO| that it was highly probable there was a motion of the 
sun and* solar system towards k Hcrculie; and he says, the 
reasons which were in 1783 pointed out ‘ibr introducing a 
■ ’ ^ motion, will now bt much strengthened by other con- 
ations* He conceives that the motion of the sun and 
system will account for the apparent motions of the 
^rger fixed stirs upon much the easiest principles* Thus, by 
admitting a. motion of the sun t^ards X Herculis, the annual 
motions of six stars, viz., Siri^^^Arcturus, Capella, Lyra, 
Aldebaran, Procyon, may be reduced to little more than 2", 
whereas the sum ot* them would be 5"*3537 ; and, by another 
table, founded on a CAlcul'a^ion %f the angles, and the least 
quantities of real motion of the same six stars, it appears 
that the annual proper motion of the stars may be reduced to 
If •4<594', which is 0'\7G35 l^s tl^n the sum in the former case. 


On the singular Figure of the Planet Saturn. JBg Dr. 

J/SESCHJSL. 

'Bhrre is not, perhaps, another object in the heavens that 
presents us w ith such a variety of extraordinary phenomena 
as the planet Saturn. A magnificent globe, encompassed by 
a stupendous double ring, attended by seven satellites, orna- 
mented with equatorial belts, compresised at the poles; 
turning upon its axis, mutually eclipsing ith ring and satellites, 
and eclipsed by them ; the most distant of the rings also 
turning upon its axis, and the same» taking pface with the' 
farthest of ttfe satellites: all the parts of the system of Saturn 
occasionally reflecting li^ht to efleh other, the rings and 
moons illuminating the nights of the Saturnian, the globes and 
satellites enlightening tlie dark parts of the rings ; and the 
planet and rings throwing l)ack the sun’s beams upon the 
moons, when they are deprived of them at tlie time of con- 
junction. 

Besides these circumstances, which appeaf to leave hardly 
any room for addition,, there is yet a singularity left, which 
distinguishes the figure of Saturn from that of all the other, 
planets. It is fiattcncc^ at the poles, but the spheroid that 
would arise from this flattening is modified by some ^ther 
cause, which Dr. H. supposes to be the attraction of the ring, 
it resembles a parallelogram, one side of which is tl2je equa- 
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torial, the other t\ie* polar diameter, with the* four corners 
rounded oflv so as tojieaveboth the equatorial and polar regions 
flatter than they would be in a regular spheroidical figure. 

On the Eeprodttetiim of Budi, By Mr, KmauT, 

Every tree, in^he ordinafy course of its growth, generates 
in each season those buds which e£<pand in the succeedi^j 
spring, and the buds thus generated contain, in many, 
stances, the whole leaves which appear in the follow 
summer. But if these buds be destroyed in the winter, <Jj 
early part of the spring, oth(gr buds, in many species of treea, 
are generated, which* in eVery respect perform the office of 
those which previously existed, except that they never afford 
fruit or blossoms. 

He then proceeds tq mention diffortMt theories to account 
for this ; and, as his. own opinion, he says, that the buds 
neither spring from the medulla nor the Jiark, but are gene- 
rated by central^ vessels, whiclj sprftig from the lateral orifica 
of the alburnoiis tubes. The practicability of propagating 
some plants from their leaves may seem to stand in opposi- 
tion to this hypothesis; but thh central vessel is always a 
component part of the leaf, and* from it the bud and young 
plant probably originate. 

Mr, K. thinks that few seeds contain less than three buds, 
one of which only, except in cases of accident, germinates. 
Some seeds contain a much greater number. The seed of tiie 
peach appears to b^ provided with ten or twelve leaves, eai h 
of which probably covers the rudiment of a bud, and the seeds, 
like the budd of the horse-chesnut, contain ail the leaves, and 
apparently ^all the buds,rof the succeeding year. 


Differences in the Magnetic Needle on hoard His Majesty s 
Ship the Invcstigatftr^ (irising from an Alteration in the 
Direction of the Ships Head, By Captain Flinders. 
Therf was a difference in the direction of the magnetic 
needle when the ship's head pointed to the east, and when it 
was directed wesWard. , 

This Uiffevence was easterly wdien the ship's head was west, 
and weatarly when it was east.* 

the ship's head was north oi^south, the needle took 
thfa.J;$me direction, or nearly so, that it would on shore, and 
showed a variation from the true meridian. 

^ The prror in variation was nearly proportionate to the 

■K ' i . 
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number of p^oints which the ship^s head /was from north or 
south.* f ^ 

Hence the captain supposes, 1. An attractive power of the 
different bodies in a ship, which are capable of affecting the 
compass, to be collected into |pmething like a focal point or 
centre of gravity, and this point is nearlj^ in the centre of the 
ship, where the iron shot are deposited. He supposes this 
oint to be endued with *thc same kind of attraction as the 
e of the hemisphere where the ship is ; consequently, in 
Holland, the south-end of the needle would be attracted 
>y it, and the north end repelled. 3. That the attractive 
power of this point is sufBcie|||||||^ strong in a ship of war to 
interfere with the action of the magnetfc poles upon a compass 
placed upon or in thc«binnacle. 


0/i the Arrangment and *Mechanicat Action of die Muscles of 
Fishes, llyi^ Anthovy Carlisle^ Fsq. 

* The muscles of fishes are qf a very different construction 
from those of the ether natural classes. *'i'he medium in 
which these animals rc^side, the form of their bodies, and the 
instruments employed for tfieir progressive motion, give them 
a character peculiarly disHnet from the rest of tlie creation. 
The frame- work of bones or cartilages is simple; the limbs 
are not formed for complicated motiqns ; and the proportion 
of muscular flesh is remarkably large. The muscles or fishes 
have no tendinous chords, their insertions* being always fleshy. . 
There arc, however, semi-transparent pearly tendons placed 
between the plates of the muscles, which give origin to a 
series of short muscular fibres passing nearly at right angles 
between the siiHaces of the adjoining plates. 

The motion of a round-shaped fish, independent of its fins, 
is simple ; it is chiefly effected bj' the lateral flexure of the 
spine and tail, uj)on which the great mass of its muscular 
flesh is employed, whilst the fins are moved by small muscles, 
and those, from their position, comparatively but of little 
power. * 

Mr. C. first describes the fins, the purposes to which they 
are employed, and the muscles attached to them ; ^nd then, 
in order to ascertain the effect of the fins on the motions of 
fishes, he performed a variety of experiments. A number of 
living dace, of an eqftal size, were put into a large vessel of 
water. The pectoral fins of one of these were cut off, ^and it 
was replaced with the otliers ; its progressive motions were 
not at all impeded, biit^ the inclined downif^rds, and , 
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when it attempted Ao ascend^ the effort was accomplished 
with difficulty. 

The pectoral and ^abdominal fins were then removed from a 
second fish. It remained at the bottom of the vessel, and 
could not be made to ascend. Its progressive motion was not 
perceptibly more slow ; but when the tail acted, the body( 
showed a tendency to roll ; and the single fins were widcljf^ 
expanded, as if to counteract this effect. 

From a third fish the single fins were taken off, which 
duced a tendency to turn round, and the pectoral fins ' 
kept constantly extended to obviate that motion. 

From a fourth fi'^h the p^tf|aral and abdominal fins were cut. 
off on one side, and if imm^Rtely lost the power of keeping 
its back upwards. The single fins were expanded ; but the 
fish swam obliquely on its side, with the remaining pectoral 
and abdominal fini.4downwards. 

From a fifth fish all J-lie fins were removed. Its back was 
kept in a vertical position, uhilst at *‘cst, by the expansion of 
the tail ; but it rolled half round at every attempt to move. 

From a sixth fish tlie tail was cut off close to the body. 
Its progressive motion was considerably impeded, and the 
flexions of the spine were much increased during the endea- 
vour to advance ; but neither the pectoral nor abdominal hns 
seemed to be more actively employed. 

From a seventh fish all the fins and the tail were removed. 

It remained almost without motion, floating near the surface 
of the water, with ite belly upward. 

These experiments were repeated on the roach, the gudgeon, 
and the minnow, with similar results. 

The next observation relates to the velocity of fishes, which, 
being but little less thpn that of the flight of the swiftest 
birds, is very remarkable, considering the density of the 
’medium in which they swim. And although the large pro- 
portion of muscles, and their advantageous application, may 
partly account for the phenomenon, yet the power would be 
inadequate to the effect, if it were not suddenly enforced, as 
is evident from the slow progress of eels, and such fishes as 
are incapable, from their length and flexibility, of giving a 
sudden lateral strbke. 

The ,d|dekne8s and force of the action in the muscles of 
fishefp^nil^terpoised by the short duration of their powers. 
l1ii^^||9ilNnies^ of the muscular fibres, a'ld the multiplied raini- 
‘ ‘ IS of the blood-vessels, are probably peculiar adaptations 
ec purpose of gaining velocity of action, which seems to 
ivariably conuec ted n ith a very limited duration of it. Such 
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examples form an obvious contrast with.tRe muscular struc- 
ture of slow-moving anipals, and with those partial arrange- 
ments where unusyal continuance of actit»n is concomitant* 

Oh Quantity and Velocity^f the Solar Motim* By Dr* 
Hbuschbl* , • • 

As the result of his several speculations, Dr. Herschel ob- 
jtyes, that it appears, in the present state of our knowledge 
J|jxe observed prop.^ motions of the stars, we have reason 
3 Bx upon the quantity of the solar motion to be such as by 
an eye, placed at right angles t||dts direction, and at the dis- 
tance of Sirius from us, would Wtaeeif to describe annually 
an arc of IM 169911 ofja degree, and its velocity, till we are 
acquainted with the real distance of this star, can only be ex- 
piessed by the propontiona^ number 1^116,992. 

'Fhe apparent velocities of Arcturul^ igid Aldebaran, without 
a holar motion, wen^ supposed, by a tabic alrcad 3 r referred to, 
20S to 12; but when th^ deception arising from its 
parallactic effect is removed calculation,* these^velocities 
aic to each other only as 179 to 87, or as 2 to 1; and 
though Arcturus still remains a star that moves with great 
velocity, yet there are l)y4^he table four or five stars with 
nearly as much motion, and four with more. This solar 
motion also removes the deception by which the motion of a 
stir of the consequence of ^ Orion is is^o conceiiled as hardly 
to show any velocity ; whereas, by computation, we find that 
it really moves at a rate which is fully eqqal to the motion of 
the sun. 

The similarity of the directions of the sidereal motions is 
an indication that the stars, having sych motions as well as 
tlu' sun, are acted upon by some connecting cause, which can 
only be attraction ; and as attraction will not explain Jthe ob- 
served phenomena without the existence of projectile motions, 
it must be admitted Uiat the motions of the stars are go* 
verned by the same two ruling piinciples which regulate the 
orbitual motions of the bodies of the solar system. It must 
also be admitted, that we may invert the inference from the 
operation of these causes in our system, aifd conclude that 
their infiuence upon the sidereal motions will tend to f>roduce 
a similar effect ; by which means the probable motion of 
the sun and of the stars in orbits becomes a subject that 
may receive the assistance of arguments supported bj^* ob- 
servation. 
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Observatians and Remarks on the Fifftire^ Climate^ and AlmO'^ 
sphere of Saturk and its Ring. By Dr. Herscwsl* 

It is known that the axis of the planet’s equator, as well as 
tliat of the ring, keeps its parallelism during the time of its re- 
volution about the sun ; and Iteuce it follows, that the same 
change of situation, by w*hlcii the ring is affected, must also 
produce similar alterations in the appearance of the planet 
but since the shape of Saturn, though not strictly spherical, ^ 
very different from that of the ring, tlie changes occasion^ 
by its aspects will be so minute that they only can expect to 
perceive them who have beeMccustoined to look at very small 
objects, and who ore furniKed with instruments that will 
show them distinctly, with a high and luminous n^agnifying 
power. 

In the year 1789, Dr. Ilerschel asce*-tained the proportion 
of the equatorial to thp polar diameter of Saturn to be 2'2.8l 
to 20.61 : in this measure was iuclufled th^ effect of the ring 
on the figure of the planet, though its influence had been iiw 
vestigated by direct observation. The rotation of tlie planet 
was determined afterwards by changes observed in the con • 
figuration of the belts. 

The dattening at the poles of Seturn is more extensive than 
it is on the planet Jupiter. The curvature in high latitudes 
is also greater than on that planet. At the equator, on the 
contrary, the curvature is rather less than it is on .Jupiter. 
Upon the whole, therefore, the shape of the globe of Saturn 
is not such as a rotj^tory motion alone could have gi\en it. 

From the latest observations it is inferred: 1. that the 
breadth of tlie ring is to the space between the ring and the 
planet, as abhut five to four. 2. The ring appears to be 
sloping towards the body of the planet, and the inside edge 
of it is probably of a sphe.ical, or perhaps hyperbolical, form. 
S. The shadow of the ring on the planet is broader on both 
sides than in the middle : this partly is a consequence of the 
curvature of the ring, which in the middle of its passage across 
the body hides more of the shadow in that place than at the 
sides. 4. The shadow of the body upon the ring is a little 
broader at the north than tire south, so as not to be paralU 1 
with thE; outline of the body ; nor is it so broad at Ae north 
as to become square with the •direction of the ring. 5 . The 
most northern dusl^ belt comes northwards on both sides as 
far ^ the ihiddle oi the breadth of the ring, where it passes 
behind the body* It is curved towards the south m the 
middle*. 
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pbmtjotwns an the CtmeFe Stomachy respecting the Water it 
. contai^Sf and the Beierhoire in which met Fhid is mvlotgfi* 
By Mn BvBRAnh Ifajis. 

The c;wel, the subject of these observations, wus a fentak 
brought from Arabia ; it was 218 years old, and bald to have 
been 20 years in England. It appears tffbt the animal was 
worn out, and in a state of great debility, before it came into 
the hands of the college of suigeons, and in April last they 
|)at an end to its miseries, by means of a narrow doubk- 
edged poniard, passed in between the skull and first ver- 
tebra of the neck : in this wayjtbe medulla oblongata was 
divided, and tlie animid instantaneoasly deprived of sensibility. 
<< In the common inmlc^of pithbtg an animal,'^ says Mr. Home, 
<< the medulla spinalis only is cut through, and the head 
1 emains alive, which renders it the most cr^el mode of killing 
2 u\ animal that could be invented.” The stoniachs of this 
animal were the fiist tliii^s (u^aniincd, and on measuring the 
^npaeities of these Aifferent reseiwoirs in the dead body, the 
anterior cells of the first stonufli were found* capi^b]e of con- 
taining one quart of Vatcr, when poured into them. I1ie 
posterior cells three quarts. One of the largest cells held two 
ounces and a half, and tlfe second stomach four quarts. Tins 
18 much short of what those cavities can contain in tlie living 
animal, since there are large musclos covering the bottom of 
the cellular structure, to force out the vifeter, which must have 
been contracted immediately after deaths 4 pid by that means 
had diminished the cavities. By this examination it Mas 
proved, that the canid, when it drinks, conducts the water in 
a pure state into the second stomach, Uiat part, of it is re- 
tained tl)ere, and the rest runs over into the cellalar structure 
of the^rbt, acquiring a yellow colour.* 

The earners stomach anteriorly ibrms one large b^, but 
M'hcn laid open, is found to be diyided into two compart- 
ments on its posterior part, by a strong ridge^ which passes 
down from the right side of the orifice of tlie oesophagus, in 
a longitudinal direction. On^the left side of Uie termination 
of the oesophagus, a broad muscular band lias its origin, from 
the coats of this first stomach, and pas^ down in the form of 
a solid 4 )arallel to the great ridge, fill it enters the ovifice of 
the second stomach. This baud on one side, and the great 
ri<%e on the other,* form a canal, which leads from the mso** 
phogus down to the cdlular structure in the lower part of 
first stomaOh. The orifice of the second stomach, #hen 
this muscle is not in action, is nearly shut, abd at right angles 
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to the side of the first. Its cavity is a pendulous bag, with 
rows of cells, above which, between them and the tnuscli 
u'jA'h pusses along the upper part of the stomach, is « smooth 
surf ICC extending from the orifice of this stomach to the ter- 
iiiindtion in the third. Hence it i$ evident, that the second 
stomach neither receives the solid food in the first instance, 
as ill the bullock, nor does tt afterwards pass into its cavity 
or cellular structure. The food fiTst passes into tlie general 
cavity of the first stomach, and that portion of it which lies 
in the recess immediately below the entrance of tlie ceso^ 
phagus, under which the cells are situated, is kept moist, and 
is readily returned into the mouth, so that the cellular portion 
of the first stomach fii tlt^ camel performs the same office 
as the second in the ruminants with horns. While the camel 
is drinking, the action of the muscular band opens the orifice 
of the second storiaciv at the siune time tliat it directs the 
water into it ; and when the cells of that cavity are full, the 
rest runs off* into the cellular structure of the first stomach 
immediately below, and ailenjfards into the general cavity ; 
seems that <camels, W'hen accustomed to go long journeys, in 
which they are kept without water, acquire the power of 
dilating the ceils, so as to make them contain a more than 
ordinary quantity as a supply for their journey. When the 
cud has been chewed, 'it has to pass along the upper part of 
the second stomach before it can reach the third, which is 
thus managed : at the time that the cud is to pass from the 
mouth, the muscular baud contracts with so much force, 
that it not only opens the orifi(*e of the second stomach, but 
acting on the mouth of the third, brings it forwards into the 
second, by which means the muscular ridges that separate 
the rows of cells are br/^ught close together, so as to exclude 
these cavities from the canal through which the cud passes. 

“ It is ttliis beautiful and .cry curious mechanism,” says Mk 
Home, which forms the peculiar character of the stomach 
of the camel, dromedary, and lama, fitting them to live in tlie 
sandy deserts where the supplies of water are so precarious,” 
From the comparative view which Mr. Home has taken of 
the stomachs of the bullock and camel, it appears, that in the 
bullock there ar^ three stpmac hs formed for the preparation 
of food, and one for digestion In ihe camel, there* is one 
stomaiA fitted to answer the purposes of two of the bullock ; 
a sec^d is employed as a reservoir fisir water, having nothing 
to d^^ith the preparation of the food ; a third is so small 
andjPjhple in its structure, that it is not easy to ascertain its 
parl^lpr office. 
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^Hfbser^atians on a la$n Cfbpiety made with a* View to inoesHgato 
its Magnitude^ emd Ae Nature of tie JUhndnoJtUmm JBg Dr^ 
Hehschez^ 

Oct. 4. I viewed the con^et with ctifFercnt niagniQring 
powers, but found that its light was not sli^ciently intense to 
bear very high ones. As far as 200 and 300, my ten-feet re- 
flector acted very well ; hut with 400 and 500 there was no- 
thing gained, because the exertion of a power depending on 
the quantity of light was obstructed, which I found was here 
of greater consequence tlian the increase of magnitude. 

Magnitude of the Nucleus. — Oct. 26^ In order to see the 
nucleus as small as it really Is, wh should look at it a long 
while, that the eye may gradually lose the impression of the 
bright coma which surrounds it. This impression will diminish 
gradually ; and wheu^the eye has got the better of it, the 
nucleus will then be seen most distinctly, and of a determinate 
ma^itude. « • * 

• Oct 4 a. With a seven feq<; reflector, I estimated tlie 
diameter of the nucleus of the comet at first to be hbout live 
seconds ; but soon after 1 called it four, and by looking at it 
longer I supposed it could not exceed three seconds. 

Of the Head of the When the comet is viewed with 

an inferior telescope, or if tlie ipagni^ing power, with a pretty 
good one, is eitlier much too low, o|^ much too high, the 
veiy bright rays immediately contiguous to the nucleus will 
seem to belong to it, and form \ihat may he called the head. 

Oct. 19. I examined the head of the comet with an indif- 
fer<*nt telescope, in the manner 1 have described, and found 
it apparently of the sb-c of the planet Jupitei^, when it is 
viewed V ith the same telescope and magni^ing* power. With 
a good telescope, 1 saw, in the centre of the head, a very 
small, well-defined round point. * • 

Of {he Coma of the Comet — Oct. 19. By the field of view 
of my reflector, I estimate the coma of the comet to be 
about six minutes in diameter. 

Dec. C. The extent of the tioraa, w’ith a mirror of 24 inches 
diameter, is now about 4.1*5. 

Of the Tail of die Cornet.^ Oq%. 18. 7h. With a niglit- 
gloss, which has a field of view of nearly 5% I esdmWd the 
length of the tail to be Sf ; Ihit twilight is still very strong, 
which may prevent my^eeing the whole of it. 

Oct. 28. Seven-feet reflector. The south preceding^ side 
of the tail in all its length, except towards tlie end, is very 
well defined; but the north-following side is eveijjr where 
• • D D 2 * • 
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hazy and irregulaf, "especially tov^ards the edd; it is alsoL 
shorter Uian tlie soi^th-preceding one. ** ^ 

A visible, round, and well-Kiefined diskr, shining fn every 
part of it with equal brightness, elucidates two material cir* 
cumstanccs; for since the nucleus of this comet, like the 
body of a |}lanet, ^D()cared in the shape of a disk, which was 
experimentally found to be il real one, we have good reason 
to believe that it consists of some condensed or solid body, 
the magnitude of which may be ascertained by calculation. 

We are authorised to conclude, that the body of the comet 
on its surface is self-luminous, from whatever cause this qua-* 
lity may be derived. The vivacity of the light of the comet 
also had a much greater fesemblance to the radiance of the 
stars, than to the mild rejection of the* sun's beams from the 
moon, which is an additional support to our former inference. 

The changes in'*the .brightness* of the small stars, when 
they are successively inmicrged in the tail or coma of the ' 
comet, or clear from them, prove evidently that they are suf- 
ficiently dense to obstruct ttie free passage of star-li^t.- 
Indeed, if” the tail or coma were composed of particles Uiat 
reflect the light of the sun to make them visiole, we ought 
rather to expect that the number of ^olid reflecting particles, 
required for this purpose, would •entirely prevent our seeing 
any stars through fhem.^ But the brightness of the head, 
coma, and tail alone, will sufficiently account for the observed 
changes, if we admit tliat they shine not by reflection, but by 
their ow n radiance^ for a faint object projected on a bright 
ground, or seen th];ough it, will certainly appear somewhat 
fainter, although its rays should meet with no obstruction in 
coming to Uib eye. 

The immense tails of some comets that have been oli- 
served, and even tliat of the present one, which on the 1 8th 
of Octolser was expanded (tver a space of more than 9,000,(K)0 
of miles, may be accoiintcd for more satisfactorily, b^ admit- 
ting them to consist of radiant matter, such us, for instance, 
the aurora borealis, than when we unnecessarily ascribe 
their light to a reflection of the sun’s illuminatiou thrown 
upon vapours supposed to arise from the body of the comet. 

made with a Vkto of ascertaining the Chang^ 
proAi^ Atmospheric Air and tdxygen Gas by Jie^ir^ 
oHigtk By Messrs, Allmn and Pjsm* 

TtlSnr prove that the quantity of carbonic acid gas emitted, 
is exactly equal, bulk for |pulk, to the oxygen consumed; and 
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therefore thefe is no reason to conjectiira, that any water is 
formed by a union of oxygen and hydrogen in the lungs. 

Atmospheric airf once entering the lungs, returns cnarged 
with from 8 to per cent, of carbonic acid gas ; and when 
the 'contacts are repeated ah^ost as frequently as possible, 
only 10 per cent, is emitted. ^ , 

It appears that a middle^sizdd man, aged 38 years, and 
whose pulse is 70 on an sfreroge, gives off 302 cubical inches 
of carbonic acid gas from his lungs In 1 1 minutes ; and sup- 
posing the production uniform for 24> hours, the total quan- 
tity m that period would be 39,534 cubical inches, weighing 
18,683 grains, the carbon in which is 5^63 grains, or rather 
more than 1 1 ounces troy. The oxygen consumed in the same 
time will be equal in wilume to the carbonic acid gas. The 
quantity of carbonic acid gas, emitted in a given time, must 
depend much on the^circumstanccs luider which respiration 
is performed. • 

When respiratiofi is attcfttled with distressing circum- 
stances, there is reason to concbicle, that a py tion of oxygen 
is absorbed : and as |he oxygen decreases in quantity, per- 
ception gradually ceases, qua we may suppose, that life 
would be completely extinguished on the total abstraction of 
oxygen. • 

A larger proportion of carbonic acid gas is formed by the 
human subject from oxygen than froni atmospheric air. 

An easy natural inspiration is from Iff to 17 cubieal inches, 
though this will differ in different subjects fand it is supposed 
that the quantity of carbonic acid gas, given off in a perfectly 
natural respiration, ought to be reckoned at less than at a 
time when experiments are making on the Inynan subject 
for the phrpose, because in short insptrations the quantity of 
air, which has reached no farther than the fauces, tn^ea, 
frc., bears a much larger proportion (h the whole mass required 
than when tlie inspirations are deep. 

No hydrogen, nor any other gas, appears to be evolved 
during the process of respiration. 

The general average of the^ deficiency in the totgl amount 
of common air inspired, appears to be very smaJi, amrAinting 
only to 6 parts m 1000. « * * ^ 

The experiments upon oxygen prove, that the quantity 
of air reiAaining in tlie lungs aifd its appendages is very com* 
sidetable ; and that without a reference to this circumstance, 
all experiments upon small quantities of gas are" liablet to 
inaccuracy. 
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KNIGHT ON, THE ROOTS OF PLANTS. 


Ac<v?fr?i of €ie Origin and FormoJdjom of JRooit. Bg Mr, 
^ Khight* 

Formlr experiments had led him to conclude, that the 
buds of trees invariably spring from the alburnum, to which 
tiiey are i^lways connected by central vessels of greater or 
IcbS length ; and in the present discussion he means to 
si low, that the roots of trees are ‘'generated by the vessels 
wlilch pass from the cotyledons of the seed, and from the 
leaves, through the leaf-stalks and the bark, and that they 
never, under any circumstances, spring immediately from the 
alburnum. 

'file radicle in the seed *has been generally supposed to be 
analogous to the root of the plant, and to become a perfect 
root during germination : this opinion Mr. Knight supposes 
to be founded in* error. “ A r<fot,’‘ be says, “ in all cases 
with which I am acqHitiinted, elongates only by neu parts, 
which are successively added td itsMpcx,find never, like the 
stem or branch by the extension of parts previously organ- 
ised;'* and it is owing to this difFeiv^ncc in the mode o^ 
growth of the root, and lengthfned plumule of germinating 
seeds, that the one must l>e ever obeaient to gravitation, and 
point to the centre of the earth, ^ while the other must take 
the opposite direction. ,But the radicle of germinating seeds 
elongates by the extcrision of parts previously organised ; and, 
in many cases, raises the cotyledons out of the mould vhi 
which the seed is placed to vegetate. The incxle oi growth 
of the radicle, is, therefore, similar to that of the substance 
which occupies the spaces between the buds near the point 
of the succulent annual shoot, and totally different from that 
of the proper root of ‘the plant, which comes into existence 
during the germination of the seed, and springs from the point 
of the* radicle. At this 'period, neither the radicle nor coty- 
ledons contain any alburnum, and therefoic the first root 
cannot originate from that substance ; but the cortical vessels 
are then filled with sap, and apparently in full action, and 
through these the sap appcai*t to descend, which gives ex- 
istence tcuthe ti;ue root. When first emitted, the root con- 
sists oely of a cellular substance, similar to that of the bark 
of other of the future tree, and within this the cortical 
vessels TO subsequently generated in a circle, inclosing witliin 
it small portion of the cellular substance, which forms the 
giljkjot medulla of the root. The cortical vessels soon enter 
^tifieir office of generating alburnous matter $ and a trans- 
^|me aoction of the rooif then shows the alburnum arranged 
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til the form of wedges round the medulUi, as it is subseouentl) 
deported on the central ^fressels of the sucTculcnt annual shoot, 
and on the surface of the alburnum of thft stems and branches 
of older trees. . * 

IF a kaf-stalk be deeply wounded, a cellular substance, 
similar to that of tlie bark and young root, is protruded from 
the upper lip of the wound, buS never frbm Uie *lowcr ; and 
the leaf-stalks of many plants possess the power of emitting 
roots, which power cannot have resided in the alburnum, for 
the leaf-stalk contains none ; but vessels, similar to those oi 
the bdi k and radicle, abound in it, and apparently convey the 
returning sap; and from these vessels, or from the fluid 
which they convey, the roots emkted^y the leaf-stalk derive 
their existence. It* % portion of the bark of a vine be taken 
off in a circle, extending round its stem, so as to intercept 
entirely the passage* of ^y fluid through the bark, and any 
body which contains much moistufe^bc applied, numerous 
roots Hill soon emitted .into it, immediately above the 
•decorticated space, but never immediately beneath it ; and 
when the alburnum ^in the decorticated sphees has become 
lifeless to a considerable depth, buds ai^e usually protruded 
beneath, but never hninedlhtcly above it, apparently owing to 
the obstruction of the* asitendinff sap. Tlie roots "which arc 
emitted in the preceding case do not appear in any degree to 
differ from those which delcenc? from the radicles of ge- 
nerating seeds, and both apparently cAtIvc their matter from 
the fluid which descends through the cortical vessels. 

Mr, K. anticipated the result of this and other experiments* 
mentioned by him ; “ not,” says he, “ that I supposed that 
roots can be changed into buds, or buds into roots : but I had ' 
before* proved, diat the organisation of the albtimum is better 
calculated to carry the sap it contains from the root upwards 
than in any other direction ; and I concluded, thaf the sap, 
when arrived at the top of the cutting through the alburnum, 
would be there employed in generating buds, and that these 
buds would be protruded where the bark w'as young and thin, 
and consequently afforded little resistance : 1 had also proved 
tliat bark to be better calculated to carry the sap towards the 
roots than in the opposite direction ; anfl I thence inferred, 
that as soon as any buds, emitted by cuttings, afforded leaves, 
tlie sap would bo conveyed from these to the lower extremity 
of the cuttings by th<i cortical vessels, and be there employed 
in the formation of roots.” * 

Both the alburnum and bark of trees contain their tnie sap ; 
aad as this, like the animal blood, U probably Ailed with par- 
• • n D ^ 
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tides which are endued with life, Mr. K. conjectures^ that 
the same fluid, by acquiring different motions, may generate 
different organs tha/i that two distinct fluids should be ne- 
cessary to form the root, and the Jl>ud and leaC When albur- 
num is formed in the root, that organ possesses, in common 
witli tlic stem and branches, the power of producing buds 
and of emitting fibrous roots*, and when it is detached from 
the tree, the buds always spring near its upper end, and the 
roots near the opposite extremity. The alburnum of the root 
is also similar to that of other parts of the tree, excqjt that 
it is more porous, probably owing to the presence of abundant 
moisture during the period in which it is ilcpo'^ited. Perhaps 
the *«anie cause may relain the wood of the root permanently 
ill the state of alburnum ; for if the mould be taken away, so 
that the parts of the larger roots wliich adjoin the trunk be 
exposed to the air, s.uh^j^arts arc a\ibsequently fbUnd to con- 
tain much heart wood. • ' * 

In opposition to the opinion, (hat fibrous, Jike bulbous roots, 
of all plants, are only of annual duration, it is observed that,*' 
with regard to the latter, nature has prevyided a distinct re- 
servoir for the sap, which is to form the first loaves iwid fibrous 
roots of the succeeding season ; But t^ie organisation of trees 
is different, and the alburndm and bark of the roots and sterns 
of these are tlie reservoirs of their sap during winter. When, 
however, the fibrous roots *of trees ore crowded together in a 
garden-pot, they are olton found lifeless in the succeeding 
spring ; but this nioivality does not iK'Cur in the roots of trees 
when growing under .favourable circumstances in their natural 
situation. 


JEa^fterimmts on the most advanJtageous Method of ^constructing 
Voltaic Apparatus. By^Mr. John Gbohgr Cu{ldren. 

Ills battery consisted of upwards of 92,000 square inches 
in surface, each plate being lour feet by two ; and it was 
charged with a mixture of three parts of fuming nitrous, and 
one part of sulphuric acid, diluted with- SO parts of water 
With this battery^ lie fused completely 18 inches of platina 
wire, j\)th of an inch in diameter, in 20 seconds, and 10 inches 
of iron wire, -i^'„th of an inch tliick; charcoal fras burnt, 
giving out an intense brilliancy. But on imperfect conductors 
it hadmot the slightest effect; and on ihe human body it was 
liardlj^ perceptible ; and it had scarcely any effect on the gold 
leaves of an elcctromeier. 

But wi^h a second battery, consisting of 200 pair of plates, 
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each about *two inches sauare, placed Jn half-pint pots of 
common queen*s*ivare, ana rendered active by some of the 
liquor used in exeitiiig the large battery, to which was added 
a small portion of fresh su1pht0*ic acid, he readily decomposed 
potash and barytes : in that st^ite it proAuced the metallisation 
of ammonia with great facility ; it igntt^d charcoal vividly ; 
it caused great divergence in die leaves of an electrometer ; 
and it gave a vivid spark after being in action three hours. 


Hints on the Suited of Animal Secretions^ with a Viav of 
throwing new Lights on Aninud Chemistrg» 13g Mr. Hi k- 
ItAHO Ho'ffE. « • 

Tiia discoveries of Mr. Davy suggested to Mr. Home the 
idea, that tbe animal secretions may be produced by chemical 
changes ^keted by^he ppwefof electricity. 

The vokaic battery, he observes, is ctiet with in the torpedo 
and electrical ecl^a circumstance that furnishes two important 
•facts : one, that a voltaic bq|:tery can be formed in a living 
animal ; the other, ^lat nerves are essentialfy neceSsary for its 
management ; for in these fish, the nerves connected with the 
electrical organs exce^^d tliose that go to all the other paits 
of the fish, in the proportion of twenty to one. The nerves 
are made up of an infinite number of small fibres, a structure 
so ditlerent from that of the electric organ, that they are 
evidently not fitted to form a voltaic oat tery of high ppwer : 
but their structure appears to adapt diem to receive and* 
preser\ e a small electrical power. That the nerves arranged 
uith muhcles, so as to form a voltaic battery, have a power 
of accurnulutiug anil communicating electrici^. is proved by 
the w dll-known experiments on thc^frog. 

There are several circumstances in the structure of the 
nerves, and their nrrangements^in animal bodies, «vhich do 
not appear at all applicable to the purposes orcumniou sen- 
sation, and whose uses have not even been devised. The 
organs of secretion are principally made up of* arteries and 
veins ; but there is nothing in the difierent modes in which 
these vessels ramif'y, that can in any w^ account for the 
changes in the blood, out of ^hich the secretions arise, 
'lliese organs arc also abundantly supplied uitii nerves. 

^ experiments, it was aR*ertained, xhat a low negative^ 
poidbr of electricity separates from the serum yof the blood an' 
alkaline solution of albumen ; tliat a low positive powei{ sepa- 
rates albumen with acid, and the salts of the blood; that 
witli one degree of power, albumen is separated jn a solid 
• • D D 5* • 
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form —with a less (]egree, It is separated in a fluid form. , From 
these facts the following queries are' proposed : 1. That such 
a decoinpooltion of Ihe blood, by electricity/ may be as near 
an a])proach to secretion as cdtild be expected to be produced 
by artificial means, €lt presei^t in our power. 2. That a 
Weaker power of cjcctricity than any that can be kept up by 
art, may bj capable of separating from the blood the different 
parts of whicli it is composed, and farming new combinations 
of the parts so separated 3. That the structure of the 
nerves may fit them to have a low electrical power ; and as 
low powerii are not influenced by impcrfccl conductors, as 
animal fluids, the nervqs will not be robbed of thei/ electricity 
by the surrounding parts. **4*, That the discovery of an elec- 
trical power whicli can separate albumen from the blomd in a 
fluid state, and another that separates it in a <»oli4jtate, may 
explain the mode which dffleront animal soli^ffaiul fluids 
ma}' be produced, sinci' albumen is the principal tnaterial of 
which animal bodies are composed. » 5. That the nerves of 
the torpedo may not only keq;;^ the electric organ uinlcr the^ 
command hf tlie will, but charge the battery, by s< creting the 
fluid between the plaU^s, that is^ necessary for its activity. 
6. As albumen becomes coagulated by the effect of a power 
too low to affect the most delicate electnmieter, may it not 
occasioiiaPy be employed as a cliemieul test of electricity, 
while the production of acid and alkali, affected by still infe- 
rior dcgiv^'N of electricity to those required for the coagulation 
of album n, may lik'^wwe be regarded as auxiliary tests on 
such occa'-iOir, 


On the Duration of Yohintarff Action; on the Origin of 
Sm Sichnos^; ami on the Advantage thrired from riding^ 
and otfirr Modes of in assisting the Health vndtr 

various Citcumdances, Jig Dr, Wolljlstcx, 

In speakin^ of tlie d.iration of muscular power, be observes, 
that each effort, though apparently singlcj^couiiists in reality 
of a number of contractions rept'ated at Strernely short in- 
tervals, so feliort that the intermediate relaxatioixs cannot be 
visible, unless prolonged beyond die usual limits by a state of 
partial or general debility. llie existence of these alternate 
motiomf he infers froni a sensation perceptible upon inserting 
the extremity Of the finger into the e&r, because a sound is 
then perceived which resembles that of carriages at a dis- 
tance passing rapidly over a pavement, and their frequency 
he estim^/tes at twenty or thirty in a second. 
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The doctor was led to the investigiftion of the cause of 
sea-Sickness from whaf; he himself experienced in a voyage* 
lie fifst observed a peculiarity in hi:* mode of respiration, 
evidently connected with the motion of the vessel. The 

g 'fincipal uneasiness is felt during the||ubsidcnce of the vessel 
y the sinking of the wave*oti whiem it rests* It is during 
this subsidence that the blood has a tdhdency*to press with 
unusual force upon tlie brain. This fact is elucidated by 
reasoning, and by what is khown to occur in the barometer, 
which, when carried out to sea in a calm, rests at the same 
height at which it would stand on the shore ; but when the 
ship falls by the subsidence of the wave, the mercury is seen 
apparently to rise in the tub& thaft contains it, because a 
portion of its gravjity is then employed in occasioning its 
descent along ^ ith the vessel ; and accordingly, if it were 
confined %i a tube closed at bottom,»it Would no longer 
press with its whole weiglit upon thc^lower end. In the same 
manner, and for^he siyne neason, the blood no longer presses 
f downwa ds with its whole wgight, and will be driven upwards 
by the elasticity which before uas merely Aifficient to support 
it. The sickness ocuisioned by su inging may be explained 
in the same way. Jx Of in descending forwiwds that this 
8on<>ation is perceived, ^)r tlien the blood has the greatest 
tendency to move from the feet towards the bead, since the 
line joining them is in the dfrcctidn of the motion ; but when 
the descent is backwards, and the nibtion is transverse to tlie 
line oi' the body, it occasions little incovvcnjence bcaiuse the 
tendency to projiel the blood tow'ards |Iie hcatl is inconsider- 
able. Dr. W olliiston thinks that tlie contents of the intestines 
are also aflected by the same cause as the blood : and if these 
have *any dire<*t disposition to regurgitate, fins consequi'nce 
win be in no degree counteracted by the process of respiration. 

“ In tims refeiring,” says our aifthor, “ the sensations of sea- 
sickness in ho great a degree to the agency of mere mechanical 
pressure, I feel confirmed, by ccinsidermg the consequence 
of an opposite motion, which, by too quick!}* witlult awing 
blood lr(mi the ¥ead, occasions a tendency to faint, or that 
approach to fainting which amounts to a momentary giddi* 
ness with a diminution of nmscukir powc^. 

His explanation of the efTecis of eternal motion upon the 
circulation of the blood is 'founded ^ stru<^- 

ttfre observable in the venous system, llie valves allow a 
free passage to the blood, when propelled fitwartbby any. 
motion that assists its progress ; but they oppose an inVediato 
obstacle to such as h«>.ve a contrary tend^cy. The circulatlcm 
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is consequently helped fbmard by every degree of gentle 
^itation. The heai*c is supported in any laborious effort ; it 
is assisted in the great work of restoring a system, which has 
recently struggled with some violent attack ; or it is allowed 
as it were to rest fron^a labour to which it is unequal, when 
the powers of life are nearly * exhausted by any lingering 
disorder. In the reficf thus afforded to an organ so essential 
to life, all other \ital functions must^. necessarily participate, 
and the offices of secretion and assimilation will be promoted 
during such comparative repose from laborious exertion^ 


Oil the Old Age and Dedy of Trees* By Mr* Kstgiit 

The roots of trees, particularly those in coppices which are 
telled at stated periods, continue so long to produce and feed 
a succession of branches^ that no experiments were recjuired 
to prove, that it is not any defectiyc action of the root which 
occasions the debility and diseases of old varieties of the 
apple and poar-trde. Having iKrmerly adduced arguments, 
which are uncontradicted, to show that the sap of plants cir* 
culates through their leaves as the blood of animals circulates 
tlirough tlieir lungs ; and having alsQ shown that grafted trees 
of old and debilitated varieties of fruit became most diseased 
in rich soils, and w hen grafted on stocks of the most vigorous 
growth, which led him t6 suspect that in such cases more food 
is collected and carric/l up into the plant than its leaves can 
prepare and assimilate; and the matter thus collected, which 
would have promoted tlie health and growth in a \igorous 
variety, accumulates and generates disease m the extremities 
of the bt'anches hnd annua] shoots, while the lower part of the 
trunk and roots remain generally free Ironi any apparent dis- 
ea‘»e;~- hf hence attributes the diseases and debility of* old 
age In trees to an inability to produce leaves wliich can effi- 
ciently execute theiF natural office, and to some consequent 
imperfection in the circulating Hijiid* It is said, that the leaves 
are annually reproduced, and are therefore annually new; but 
llitrc seems to be an essential difference l>etween the new 
leaves of an old and' of a young variety ; and it is certaui, that 
the cxtcrnkl charactca^f tbe’leaf uf the same variety at two, 
and at twenty, yearsV^ Is very dissimilar ; and therefore to 
Mr. Knlglil it appears not improba)j]e, «that further changes 
will hav(^ taken place at the end of two centuries. If/* says 
lie, these opinions be well founded# and the leaves of trees 
be analogous to the lungs of animals, is it improbable that the 
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natural debility of eld age of trees end Qf animals may ori 
ginato^from a similar soutane?*' 


Observaiions upon luminous Animals* By Mr* Macartnsy* 
The ZQopbite is the most splendid of luminous inhabit- 
ants of the ocean. The flasWf of light emitted* during its 
contractions are so vivid as to aFect the sight of the spectator. 
The luminous state of the sea between the tropics is generally 
accompanied with the appearance of a great number of marine 
animals, of various kinds, upon the surlace of the water. In 
the Arabiah 8 a have been seen several luminous spots in the 
water, and when the anin)als, supposed & be the cause of them^ 
ere examined, they viore foun<l to be insects about the third 
oi’ an inch in length, resembling in appearance the wood-louse. 
The Insect, when viewed i\ith the mi4ro9ev)pe, seemed to be 
formed by sections of a tlmi crustaceous substance* During 
the time that an v fluid «renminecr in the animal, it shone 
lyilliaiitly like the *hre-fly. ^ 

He notices many others that nave from time to ti\ne come 
under his inspection : one of these, which he denominates 
the bevoe fulgens, is a ver); eluant creature, changing its colour 
lx. tween purple, violet, and pale blue ; the body is truncated 
before and pointed behind ; but the t^xact form is difficult to 
as-sign, as it is varied by particular contractions at the animars 
pleasure. When this insect swam gentfy near the surface of 
the water, its whole body became occasioflally illuminated in 
a dight di'gree : during its contractions a stronger ligUt issued 
fr()m the ribs, and when a sudden shock was communi('ated to 
thx* water, in which son cral of these animals were glaccd, a vivid 
fl.ish vva9*tlirown out. If the body we^e broken, the fragments 
continued luminous'' for several seconds, and being rubbed 
on the hand, left a liglit like that of phosphorus ; this, hmvevcr, 
as well as every other mode of emitting light, eeased after the 
(iealh of the animal. Mr, Macartney, having notu'ed many 
other species, says, that his own observations lead him to Con- 
clude, tiiat tile meddsa scintillans is the most ireqyent source 
ol‘ liglit of the sea round this country, and likewise in other 
p'lrts of the world. , ^ 

We are next informed, that the remarkable property of 
emitting light during life, is only met with among animals of 
the four last classes of modetifitatunilists, viz. mollusca, insects, 
wH>rms, and zoophytes. The mollusca and worms contain 
each but a single species : the pholas dactylus in the one, and 
nereis noctiluca in the other. Some species yield ]igl)^‘in the 
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eiglit following gcruif-a of insects, viz. elatcr, lanipyris, llilgora, 
{mussus, acolopendra, cancer, lynceus, and litnulus. ^Thc lu- 
minous species of tne genera lampyris and fulgora m more 
numerous than is generally supposed. Among the zoophytes, 
the genera mcdusi^ beroe, itnd pennatula, contain species 
whicii afford lighu The onlpr aninmls Uiat appear to possess 
a distinct organization for me production of light, are the 
luminous species of lampyris,. clatet, fulgora, and paUssus. 

The light of the lampyrides proceeds from some of the last 
rings of the abdomen, which, when not illuminated, are of a 
yellow colour. The number of luminous rings ^ies in dif- 
ferent species, and, ^as it seems, at different periods irjr the 
same individual. Besides^this luminous substance there are, in 
the common glow-w'onn, on the inner side of the last abdominal 
ring, two bodies, 'w hich to the naked eye appear more minute 
tiian the head of fne »*uallest pin. They are lodged in two 
sli^iht depressions^ formed in the sliell of* the ring, which is at 
these points particularly transparent Tln'se, when examined, 
were foupd to be sacs, and amtain a sofl yellow substana*. 
TIic liglit that proceeds from these s£ics is It'ss under the con- 
trol of the insect than that of thc\Uiminous substance spread on 
the rings : it is seldom entirely extinguished in the season that 
the glow-worm pivts light, even* during the day; and when 
all the other rings arc (Jnrk .these sacs often shine brightly. 
In all the dissectioi^s made by Mr. Marcartney of luminous 
insects, he did not find that the organs of light were better, 
or differently supjSied with either nerves or air-tubes', than 
other parts of the body. The power of emitting light like- 
wise exists in some creaturts which want nerves; a circum- 
stance that strongly marks the difference between animal light 
and animal electricity.* In general, the exhibition of light, in 
animals, depends upon the presence of a fluid matter, which 
in horrfe instances is confined to particular parts of the body, 
and in others is diffused throughout the wliole substance of 
the animal. 

The property of emitting light is confined to animals of the 
simplest ovgam/ation, the greater number of winch are ia’.ia- 
bitanis of the sea. The luminous pro|KTty is not constantt 
but in general exisU o«ly in certain periods in particular 
s totes of the anunal body. The power of show ing light re- 
sides in a particular substance, or fluid, which is sometimes 
situjcted in a particular organ, Jhd ifi others diffused through- 
oulf the animafs body. The liglit is differently regulated 
when the luminous matter exists in the living body, and when 
it is abstracted from it, , In the ^ first case it is intermitting 
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with j)t?riods’ of darkness^ is commonly '\>voduced or increased 
by a muacuW effort, and is sometimes absolutely dependent 
upon the will of the animal. In the second case', the lu- 
minous appearance is usually pemtifilent, until it becomes ex- 
tmet; after which it may be ns^tored di^ctly by friction, 
chssion, and the application of warmtli^ which, last eaiikes 
operate on the luminous matter only indirectly by exciting 
the animal. 

The luminous matter, in all situations, is incombustible, 
and loses the quality of emitting light by being dried, or much 
heated. The exhibition of light, however long it may be 
continued, causes no diminution of tl]p bulk of the luminous 
matter. It does not require the presence of pure air, and is 
not extiiigiushed by dther gases. The luminous appearance 
of living animals is not exhausted by long continuance, or fre- 
quent repetitions, nor accumulated 4>y Exposure to natural 
light : it is therefor^* not dependent upon any foreign source, 
blit inheres as a pw'jicrty, in a peculiarly organized animal sub- 
stance, or fluid, and is regulated by the same kiws wijich govern 
all other functions of living beings. The light of the sea is 
always produced by livings animals, and most frequently by 
the presence of the medusa sr intillans. When great numbers 
qf tin's species approach Iht surface, they sometimes coalesce, 
and cause that snowy or milk^ appearance of the sea, which 
is so alarming to navigators. These animals, when congi-egated 
on the surface of the water, can produce a flash of light like 
an electric eorruscation. Tli#]uminou8 property does not ap- 
pear to have any connection with the ec'ononiy of the animals 
that po.^sess it, except in flying insects, wljich by tJiat 
means discover each other at night, for the purpose of sexual 
congress. 

Account of a Vegetahh Wax front lhazll. By tF, T» Bmajsoe* 

TiiE vegetable wax described in this paper is said to be 
the production of a tree of slow giowth, called by tlie naUves 
Carrintfint, whic h produces gum used as food for ^man, 
and anotluT sidxstance cmplojcd for fattgiing poultry, if 
this article can be procured in abundance, it may# become 
a valuable addition to the comforts of mankind, by reduc- 
ing the price and improving* the quality of candles, flam- . 
beaux, &c. 

The wax, |n its rough state, is in the form of a coarsc^rey 
powder, soft to tlie touch, andinixed nith various impurities, 
which, when separated b 5 '^a sieve, amount to abou^ 40 pei 
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cent. It lias an agce^able odour, somewhat resem))]ing^ncw 
hay, but scarcely any, taste. » 

A t *206 of Fahr. it enters into perfect* fusion, arid may 
then be further purified hy passing it through fine linen : it 
then acquires a dirty-^reen colour, and its peculiar smell be- 
coines more, evident* When cold, it is moderately hard and 
blit tie ; its specific gravity is &80. 

Although the vegetable wax possesses the characteristic 
properties of bees’-wax, it differs from that substance in many 
oi it;* chemical habitudes. It aKo differs from the other varieties 
of wak ; namely, the uax of the niyrica corifera, of lac, and 
of white lac. 

Perhaps the most important part of tlie present enquiry is 
that which relates to the combustion of^this wax in the form 
of candles. Tlie trials which have been made to ascertain its 
fltnc&s for this purpose^ure ver^ satis^fiictory. The addition, 
it appears, of from oneH'ighth to one-tenfh part of tallow is 
sufficient to obviate the brittleness ‘of tht» wax in its pure 
state, without producing any uupleasant effet't. 


Narrative of the Ei itption of a i ofrqNo in the Sea off the 
hhtnd of Sf, VichaeL S. !t'*iLLA/tD, Cajttain in 
the Uoyal Navy* ^ * 

Appkoaciuvg the island of St. Michael, on Sunday the 
PJdi of June, 1811, in his Majesty’s sloop Sabrina, under my 
command, we occasionally obsfh'ed, rising in the horizon, 
two or three columns of hinoke, such as would have been 
occasioned by an action between two ships, to which cause 
we universally a ttiiliu ted its origin. This opinion was, how'- 
(wer, in a very short time changed, rroix^jlhe smoke increas- 
ing and ascending in mucli larger bodies tnan could possibly 
have been produced by such an event ; and having heard an 
account, prior to our sailing from Lisbon, that in the pre- 
ceding January or February a volcano hud bul^t out w’ithin 
the near St. Michaefs, we immediately concluded that 
the smoke we saw proceeded from that cause, and, on our 
anchoring the fte^t morning in the road of Ponta del Gada, 
we found thiir conjecture conect as to the cause, but not to 
the time ; the eruption of January having totally subsided, 
and the present one having only burst fortli two days prior to 
our approach, and about three miles distant from the one^ 
bofopL* alluded to. 

Desir )us of examining as minutely as possible a contention 
fo extraordinary between .two such powerful elements, 1 set 
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off from the* city of Ponto del Gada on ^thc morning of the 
14th* in company with Mr. ftcad^ the consul generd of the^ 
Azores* and two other gentlemen. ^ Aflef* riding about twenty 
miles across tlie N.W. end of the i$]^d of Michaers> we 
cdlnc to tlie edge of a cliff, ^oni Mvhence the volcano burst 
suddenly upon our view in the most ^terrific and awful 
grandeur. It was only a short mile from the base of the 
cliff, which was nearly perpendicular, and formed the margin 
of the sea ; this cliff being, as nearly as I could judge, from 
tiiree to four liundred feet high. To give you an adequate 
idea of the scene by description is far beyond my powers ; 
but for ^our satisfaction I shall attempt it. ’ 

Imagine an immense body of smolfe rising from the sea, 
the surface of which T»as marked by the silvery rippling of the 
naves, occisioned by the light and steady breezes incidental 
to tho.-ie clinlatcs in Slimmer. In a qigesaimt state, it had the 
ai)pcaranco of a circular cloud revolving on tlie water like an 
Iwwizontdl wheel, qj^Varicsiis aiul iiTCgular involutions, expand- 
ing itself gradually on the lee jldc, when suddenly a column 
of the blackest cindjrs, ashes, and stones, would sAoot up in 
firm of a spire at an angle of from ten to twenty degrees 
from a perpendicular Uiier the angle of inclination being 
universally to w indward ; ^liis was rapidly succeeded by a 
second, third, and fourth, each acquiring greater velocity, 
end overtop})ing the other, till they had attained an altituae 
as much abo^c the level of our eye, as\he sea was below it. 

As the impetus with which the coliftims were severally 
propelled diminished, and their ascending motion had nearly 
ceased, they b«*oke into various branches resembling a group 
of pines ; these again, forming themselves into* feiStoons of 
white feathery snid^ in the most funeiful manner imaginable, 
intermixed with t^r finest particles of falling ashes, which 
at one time assumed the appcararftc of innumerable •plumes 
of black and white ostrich feathers surmounting each other ; 
at another, that of the light wavy branches of a weeping 
willow. 

During these bursts, the afnost vivid flashes of lightning 
continually issued from the densest part of the volcano ; and 
the cloud of smoke, now ascending to an altitude much above 
the highest point to which- the ashes were projecte<f! rolled 
off in large masses of fleecy* clouds, graduallv expanding 
themselves before the M»ind in a direction nearly horizontal, 
and drawing up to them a quantity of water-spouts, wij[iich 
formed a most beautiful and sti iking addition to the general 
appearance ot' the scene. 
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TIuit part of the sea v^here the volcano was situated was 
upwards of thirty fathoms deep, and at the time of our* view- 
ing it the volcano lias only four days old. Sdon aflcr our 
arrival on the cliff, • a peasant observed he could discern a 
peak above the water; wc looked, but could not see it: 
however, in loss thifn half an ^hour it was plainly visible, and 
before we quitted* the place, which was about three hours 
from the time of our arrival, a complete crater was formed 
above the water, not less than twenty feet high on the side 
where the greatest quantity of ashes fell ; the diameter of the 
ciater being apparently about four or five hundred feet. 

Tile great eruptions were generally attended with a noise 
like the continued firiiVg of c?annon and musquetry intermixed, 
as nUo with slight shocks of earthqufikes, several of which 
having been felt by my companions,, but none by myself, I 
had become halt* i^'cp^ical, and tjiought their opinion arq3e 
merely from the fort;e of imagination ; but while we were 
bitting within five or >ix ^ards of tlje edge of the cliff, par- 
Uking of a slight repast whiclj had been brought with us, aiH* 
were all bu-^ily eng igcd, one of the most magnificent bursts 
took place which wc had yet witnessecl, accompanied by a 
very severe shock of an earthquake.. The instantaneous and 
involuntary movement of each ms to spring upon his feet, 
and I s«4id, “ This admits of no doubt.’* The words had scarce 
passv^i my lips, before wi!; observed a large portion of the face 
of the cliff, about fiftj yards on our left, falling, which it did 
with a violent era'll!. 8o soon as our first consternation had 
a little subsided, we removed about ten or a dozen yards 
further from the edge of the cliff, and finished our dinner. 

On the succeeding day, June L3th, having the Consul and 
some other fViends on board, I weighed^id proceeded with 
the ship towards the volcano, with the imibtion of witnessing 
a nighf view ; but in thin expectation we were greatly dis- 
appointed, from the wind freshening and the weather becom- 
ing tliick and hazy, and aKo from the volcano itself being 
cJeai ly more quiescent Uiim it was the preceding day. 

On opening the volcano cb'ur of the N.W. part of the 
island, after dark on the 16th, we wdtncsscd one or two 
eruptions that, had the ship been near enough, w ould hav e 
been ffwfully grand. [t*ap|ieared one continued blaze of 
lightinmg ; but the distance which it was at from the ship 
(upiva^ds of twenty miles) prevented ,our seeing it with effect, 
ket^rning again towards St. Michael’s, on the fourth of July, 
I was obliged, by the state of the wind, to pass with tlie ship 
.very close to the island, which was now completely formed 
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by tho volcaho, being nearly the he^gh^of Matlock High Tor, 
about eighty yards above the sea. At this time it was 
perfeefly tranquil; which circumstaned determined me to 
land, and explore it more narrowly^,, « I left the ship in one 
of the hoatb, accompanied by some of the officers. As we 
approached, we perceived that it was fttill smoking in many 
parts, and, upon our reaching the island, found th& surf on the 
beach very high. UowAig round to the lee side, with some 
little difficulty, by the aid of an oar, as a polo, 1 jumped on 
shore, and was followed by the other officers. We found a 
^ narrow beach of black ashes, from which the side of* the 
ibland rose in general too steep to admit of our ascending ; 
and, where we could have clambercd^up, the mass of matter 
was much too hot to»nllow our proceeding more than a few 
yamls in the ascent. 

ip The declivity belbw t^c surface of the sea was equally 
steep, having seven fathoms water soarce the boat's length 
from the shore, ipS at the distance of twenty or thirty yards 
•we sounded twenty-five fathij^s From walking rounci it in • 
about twelve minutes, I bhould judge thaf it was* something 
less than a mile in circumference ; but the most extraordinary 
part was the crater, tli^ mouth of which, on the side facing 
St Michael's, was^ nearl>*level with the sea. It was filled 
with water, at that time boiling, and was emptying itbclf into 
the sea by a small stream about si^ yards over, and by which 
1 should suppose it was continually lifled again at high water. 
Tins stream, close to the edge of the saa, was so hot, as only , 
to admit the finger to be dipped suddei^y in, and taken out 
again immediately. 

It a|)peared evident, by the formation of this part of the 
island,* that the had, during th^ eruptions^ broke into the 
crater in two plaws, as the east side of the small stream was 
bounded by a precipice, a cliff ^tween twenty apd thirty 
feit high forming a peninsula of about the same dimensions 
in width, and from fifty to sixty feet long, connected with the 
other part of the island by a narrow ridj^e of cinders ami a, 
as an isthmus of from fort}^to fifty feet in length, from w Inch ■ 
tlie crater rose in the form of an amphitheatre. 

This cliff, at two or three miles distaftee from the island, 
had the appearance of a work of art, resembling admail fort 
or block-house. The top of this we were determined, if 
possible, to attain ; hut the difficulty we had to encounter in 
doing so was considerable : the only way to attemp^it was 
up the side of the isthmus, which was so steep, that tne only 
mode by which we could effect it, was by fixing the end of ^ 
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an oar at the base, with the assistance of which we forced 
ourselves up in nearly a backward direction 

Having ‘ reached the sumtnit of the isthmus, we found 
another difficulty, for it was impossible to walk upon it, as 
the descent on the other side v^as immediate, and as steep as 
the one we had asc^nSod ; but, by throwing our legs across 
it, as would be done on the Vidge of a house, and moving 
ourselves forward by our hands, wd at length reached that 
part of it where it gradually widened atsclf and formed the 
summit of tlie cliff, which we found to have a perfectly flat 
surface, of the dimensions before stated. Judging this to b^ 
the most conspicuous situation, we here planted the Union, 
and left a bottle sealed'up (Jontaining a small account of the 
origin of tlie island, and of our havings landed upon it, and 
naming it Sabrina Island. ^ a? 

Within the crateral fcvind the coinpletfe skeleton of a gm4l 
fish, the bones of which, being perfectly burnt, fell to pieced 
upon attempting to take them \ip ; •‘and, <by the account of 
the inhabitants op the coast ofi St. Michael’s, great numbers* 
of fish had'^jeen destroyed during the eacly part of tlie erup- 
tion, as large quantities, probab{v suffocated or poisoned, 
were occasionally found drifted into the small inlets or bays. 
Tlie island, like other volcanic productions, is composed 
principally of porous substances, and generally burnt to 
complete cinders, with^ occasional masses of a stone, which I 
should suppose to be a mixture of iron and lime-stone. 


ExperimentB on Poisons of the Mbveral Kingdom, By Mr, 
Brodie, 

Experiments wth t/te '' IVoorara, — experiment, I 
succeeded in recovering an animal, whi^ was apparently 
dead from the influence of the essential oil of bitter almonds, 
by continuing respiration artificially until the impression of 
the poison upon the brain had ceased'; but a similar expert* 
ment on an animal under the influence of the woorara was 
not attended with the same success. 

On the Effects Arsenic, — When an animal is killed by 
arsenic tijken internally, thr stomach is found bearing marks 
of inflammation. 

But in whatever way the poison is administered, the in- 
flammation is confined to the stomach 'and intestines ; I have 
never/ jeen any appearance of it in the pharynx or a'sophagus. 
The symptoms produced by arsenic may be referred to the 
influence <of the poison on t,he nervous system, the heart, and 
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tho alimenUry canal. As of these the two former only are 
concerned in those functions which are directly necessary to 
Jife, afld as the jdimentary canal is oilen affected only in a 
slight degree, we must consider Uie affection of the heart 
and CiC|vous system a| being tho immediate cause of death. 

In every experiment wHi^) liave mdde with arsenic, there 
were evident marks of the indaence of die poison on all the 
organs which have beenanentioned ; but they wei% not in all 
cables affected in the same relative degree. In the dog, the 
affection of the heart appeared to -predominate over that of 
the brain ; and on examining the thorax immediately afler 
death, this organ was found to have ceased acting, and in a 
distended state. In the rabbit,* th(f affection of the brain 
appeared to prcdomii^tc over that of the heart, and the latter 
was usually found acting slo^^ly and feebly, after the functions 
of the brain had entircly.ceased. Ip the rabbit, the effects 
of the ar&cnic on the stomach and jntestines were usually 
less tlian in carni^ous^nimais. 

• TJie action of arsenic on th^ system is less simple than that 
of the majority of vegetable pokons. As it acts cin different 
organs, it occasions different orders of symptoms ; and as the 
affection of one or anq^theY organ predominates, so there is 
some variety in the 8 ym|)toms produced even in individual 
animals of the same species 

In animals killed by arsenic, the blood is usually found fluid 
in the heart and vessels alter death ; but, otherwise, all the 
morbid a]ipearances met w ith on dissection arc confined to • 
the stomach and intestines. , 

Experiment'^ with the Muriate of Earytes* — When barytes 
is taken into the stimiach, or applied to a wound, it is capable 
of destfoying life j but, wiieii m its uncombmed state, its 
action is very slow* The miniate of barytes, whtcli is much 
more soluble than tlie pure eitrtli, is (probably *011 tliis 
account) a much more active poison. 

On t/ie Effirts of the Emetic Tartan — ITie effects of tlie 
cnictic tartar so much resemble those of arsenic and of 
muriate of bar}^tes iu esocittml circumstances, that it would 
be needless to enter into a detail of the individual ex- 
periments made with this poison. ^ * 

On the Effects of the Corrosive Suhhmate, ■— Wlien this 
poison is tol^en internally iu very small and repeated doses, it 
18 absorbed into the cirs^ulatlon, and produces on the System 
those peculiar effects which arc produced by other ' prj|para- 
tions of mercury. If it passes into the circulation in larger 
quantity, it excites inflammatiiuv of some part of th^ alimcb*^ 
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tarj cdnol, the terr|iinatioii of which may vary accordingly 
as it exists in a greater or less degree. When taken* in a 
larger quantity still/ it occasions death inu very short Sj^ace 
of time. I had found, that, if applied to a wounded surface, 
it produced a slough of the part to which it was applied, 
without occasioning any afPectioii o^ the genera! system. This 
led me to conclircle, that the Effects of it, taken internally and 
in a large quantity, depended on « its local action on the 
stomach, and were not connected with the absorption of it 
into the circulation. 

That a sudden and violent injury of the stomach should be 
capable of tlius speedily proving iatal,*is not surprising, when 
we consider the powerful s^npathy between it and the organs 
on which life more innnediately depen Is, and the existence 
of which many circumstances in disease daily demonstrate 
to us. ‘ o * ^ 

The facts which have been stated, appear to lead to the fol- 
owing conclusions respec'ting the action ol the mineral poisons 
w'hich n ere einplpyed in the foregoing experiments : — ' 

1. Arsenic, the emetic tat tar, and the muriate of barytes, 

do not pi oduce their deleterious effects until they have passed 
into the circulation. < 

2, All of these poisons occasion disorder of the functions 
of the heart, brain, and alimentary canal ; but they do not all 
affect these organs in the same relative degree. 

M. Arsenic operates on tlie alimentary canal in a greater 
degree than cither' the emetic tartar or the muriate of 
barytes. The heart is affected more by arsenic than by the 
emetic tartar, and more by this last than by the muriate of 
barytes. , 

4. The corrosive sublivimte, when taken internally in large 
quantity, occasions death acting chemically on tlie mucous 
membrane of the stomach, so as to destroy its texture : the 
oigans more immediately necessary to life being affected in 
consequence of their sympathy with the stomach. 

In making the coinparibon between them, we observe that 
the effects of mineral are lesiV simple than those of the 
generality of vege^ble poisons ; and, when once an animal is 
affected^ by the former, there is much less chance of his 
recovery tlian when lie is affected by the latter. 
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0/t ihe Motiom of the^ Tendrils of Plants, By Thomas 
• Asmuiv JCnight^ Bsq, P, R, A 

The motions of the tendrils of plants^ ana the efforts they 
apparently make to approacli^and attach themselves to con- 
tiguous objects^ have been supptised Ify^many naturalistK to 
originate in some degrees of sensation and perception ; and 
though other naturalists iiave rejected this hypothesis, few or 
no experiments have been made by them to ascertain with 
what jiropriety the various motions of tendrils of dilfcrent 
kinds can be attributed to peculiarity of organisation, and 
the operation of external causes. 

Tluj plants selected were the Virgtnia creeper (the ampe- 
lopsis quinquefolia of«Miciiaux), the ivy, and the common 
vine and j)ca. 

A plant of the aifipelopsis, which* g^w in a garden pot, 
was removed to a forcing house in the end of May, and a 
single shoot fronj*it was mode to grow per|)endicular]y 
*ip wards, by being supported i^that posit ion^by a very slender 
bar of wood, to which it was biniud. The plant was placed 
in tlie middle of the liouse, and was lully exposed to the sun ; 
and ever} o])jccl arounclit was removed far beyond the reach 
of its tendrils. Thus circmnstancod, its tendrils, as soon as 
they w<M*e lu'arly full grown, all pointed towards the north, or 
hack wall, which was distant about eight feet; but, not meet- 
ing with any tiling in that direction* to which they could 
attach themselves, they declined gradually towards tlie ground, 
and ullimately attached themsehes to ilw stem beneath, and 
the slender bar of w ood. 

A plant of the same speeies was placed at tjie cast end of 
the hou^e, near the glass, and was iiT some measure skreened 
from the perpendicular light; wlien its tendrils pinnted 
towards the west, or centre of tlid house, as those under the 
preceding circumstances had pointed tow ards the n(>rtli and 
back w’all. This plant was removed to the west end of the 
house, and cxposcil to the evening sun, being skreened, av 
in the prccetling case, from*the perpendicular light ; and its 
tendrils, within a few hours, changed their direction, and 
again pointed to the centre of the.house, wdiich w^as^urtially 
covered wdth vines. This plant was then removed to the 
centre of the house, and lull^ exposed to the perpendicular 
light, and to the sun ; •and a piece of dark-coloured gaper 
was placed upon one side of it, just within reach of itii[ ten- 
drils ; and to this substance they soon appeared to be strongly 
attracted. The paper wiis then placed upon the opposite side, 
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under similar circtim&tanccs, and there it was soon fallowed 
bv the tendrils. It was then remox^ed, and a piece of *pjiate 
glass watlsubstituted'; but to this substanoe the tendrils didi 
not indicate any disposition to approach. The position of 
the glass was then changed, and care was taken to adjust Its 
surface to the \nry[n^ position of the sun, so that the liglit 
reflected niiglit continue to Strike the tendrils, which then 
receded from the glass, and appearei^ to be strongly repulsed^ 
by it. 

The claws or claspers of the ivy, to experiments upon 
which T shall now proceed, appear to be cortici 1 protru- 
sions only; but are capable (I have reason to believe) of 
becoming perfect roots, under favourable circumstances. 
Lxperiiiients, in every respect nearly, similar to the pre- 
ceding, were made upon this plant ; but I found it neces- 
sary to place the cK.Terent substances, Vo which I proposed 
that tlie claws should af^tempt to attach themselves, almost in 
contact with the stems of the plants, 'i^iobscrved that the 
claws of this plant evaded the Vght, just as the tendrils of tlivi 
ampelopsis had done ; and that they sprung only from such 
parts of the stems as were fully or partially shaded. 

It appears, therefore, that not only the tendrils and claws 
of these creeping dependent plants, but that their stems also, 
are made to recede Irom light, and to press against the opaque 
bodies which nature intended to support and protect tlieni. 

A tliird set of plants were trained almost perpendicularly 
downwards, but with' an inclination of a lew degrees towaras 
the north : and the, tendrils of these permanently retained 
very mearly their first position, relatively to their stems ; 
whence it appears that tlicse organs, like tJie tendrils of the 
ampi^lopsis, and the claws of die ivy, are to a great extent 
under the control of light. 

A few other plants of the* same species were trained in each 
of the preceding methods ; but proper objects were pla^'oU* 
in different situations near them, with which tlieir tendtils 
might come into contact ; and 1 was by theoe means ailbrued 
an opportunity of observing with accuriiey the difference 
between the motions of these and those of the ampelopsis, 
under similar circumstances; The latter almost immediately 
receded from light, by wliatcver means that was made to 
operate upon them; and diey did not subsequently shoipi?^^ 
any disposition to approach the paints from which they once 
recc‘4''a* The tendrils of the vine, on the contrary, varietl 
their positions in every period of the day, and after returned 
again during the night to the situations they Imd occu{uod 
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* in the preceding morning ; and they did .not ao inimediatelyt 
or 80 regularly^ bend towards the shade of oonti^oos objects. 

The tendril of tl^p vine» in its internal orgax^tio^ is wf* 
parently similar to the young succulent shoot, and leaf-stalk, 
of the saipe plant ; and it is as abundantly provided with 
vessels, or passages, for the sap^ and I have proved that it is 
alike capable of feeding a succulent shoc/t, or a ieaf, when 
grafted upon it It appeary, therefore, I conceive, not inmro- 
bable, that a considerable quantity of the moving fluid of the 
plant passes through its tendrils ; and that there is a close 
connection between its vascular structure and its motions. 

The actions of the tendrils of the pea were so perfectly 
similar to those of the vine, whep tiMi^y came into contact 
with any body, that need not relate the observations I 
made upon that plant An increased extension of the cellular 
'substance of the barU upon one side^oCthe tendrils, and a 
correspondent contraction upon the opposite side, occasioned 
by the operation o^4ight^ or the partial pressure of a body 
1% c'ontact, appeared, in every case which has come under 
my observation, the obvious ca^a of the niothms of 4endrils ; 
and therefore I shall Venture to infer, that they are the result 
of pure necessity only, uniifftuenced by any degrees of sen- 
sation or intellectual {)Ower.« 


Observations^ rdatim to tbe Near a'nd JHstqpt Sight of different 
Persons* By James Wjbb, Esq, 

This papsa contains many cases of near-sighted persons, 
with some remarkable changes produced in tile siglit by 
different ^causes, authorising the following concldsions : 

1. That near-sightedness is rarely observed in infants, or 

even in children under ten years of%gc. It affects thejiigfaer 
classes of society more than the lower : and the instances 
arc few, if any, in which, if ilie use of concave glasses has 
been adopted, increasing years have either removed or lessened 
this imperfection. • 

2. Inat though the usual effect of time on perfect eyes be 
that of inducing a necessity to make use of convex masses, 
in order to see near objects distinctly ; yet sometimes, even 
after the age of i^y, and after convex glasses have been 
used many years for tips purpose, the. eyes j^ve not only 
ceased to derive benefit from them, when looking at ^ear 
objects, but they have required conc»re glasses to enable 
them to distinguish with precision object! at a distanep. 
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3. That though the cause of tliis change Jbe not always ' 
known," yet sometimes it has been induced by the «.use of 
evacuating remedies, particularly bf lee<^hcs applied to the 
temples ; and sometimes by looking through a microscope, 
for a continued length of time, for several successive days. 

4. That instances are not^ancomiiion in which persons lar 
advanced in life {viz. between eighty and ninety), whose eyes 
have been accustomed for a long^ time to the use of deeply 
convex glasses, when they have read or written, have ceased 
to derive benefit from these gkihses, and they have become 
able, without any assistance, to see both near and distant 
objects almost as well as when they were young. Although 
it be not easy to ascertain the cause of this amended vision, 
it seems not improbable that it is occasioned by an absorption 
of part of the vitreous humour; in eonse(juence of which the 
sides of the e} e cpHajise, and its axis /Vom the conu a to thd^ 
retina is lengthened : by w'hich Tiltcration the length of this 
axis is brought info tfio same proportion! to the flattened state 
of the cornea, or crystalline, or bdtii, wKich it had to tbefe 
parts belbre the alteration tpdk place. 


An Account of some Organic Hemains found near Brentford.^ 
Middlesex ; in a Ixtter to Sir Joseph Banks, By Mr, J, il 
TRjytmm, 

The specimens hr.ve been collected from two fields, not 
cOTitiguousi to each other ; therefore, to avoid confusion, J 
shall take each field separately, first describing the strata 
as far as they have come w ithin my knowledge, Rpd afterwards 
I shall speak of the organic remains sis they were respectively 
found in thosV strata. , 

llie first field is about half a mile nortli of die Tliames at 
Kew bfidge ; its surface vs about twenty -five feet above th' 
Thames at low water. Tlie strata here are first, sandy loam 
from six to seven feet, the lowest two feet slightly calcarc'ous. 
Second, sandy gravel a few^tnehes only in thickness. Tliird. 
loam slightly calcareous from pne to five feet ; between this 
and the next ^ratum peat frequently intervenes in small 
patches of onljr \ few yards wide and a few inches thick. 
Fourth^ gravel containing water ; tliis stratum varies from 
two to ten feet in tliickntss, and is always the deepest in the 
places cqvv’^ed by peat ; in tliese pl(\ccs the lower part of the 
stratum bejomes an lieterogenecms mass of clay, sand, and 
gral^el, and frequently exhales a disagreeable muddy smell. 

Fifth, the main stratum of blue clay, which lies under this> 
• « 
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and extends under London and its vicinity* *The average depth 
bf thisr clay has been asce];taincd, by wells \hat have been dug 
through*it, to be about two hundred feet tinder the surface of 
the. .more level lands, and proportionably deeper under the 
hills, as"' appears from Lord i^encer’s well at Wimbledon, 
which is five hundred and sixty-seven fpef ^ecp. This stratum, 
besides figured fossils, contains^pyritcs and man}^ detached 
nodules ; at the depth of Uventy feet there is a regular stratum 
of these nodules, some of which' are of very considerable size* 

In the first stratum, as iar as my observation has extended, 
ho remains of an organised body have ever been found, and as 
my searcli has not been very limited, I may venture to say it 
contains none. In the second stratufii, snail shells, and the 
shells of river fi&h ha^ been found, and a few bones of land 
animals ; but of inconsiderable size, and in such a mutilated 
state, that it cannot bb ascertained to what class they belong. 
In the third stratum, the horns and bones of the ox, and the 
horns, bones, and t%^h ofi the deer have been found, and also, 
im in the second stratum, bna|} shells, and tjie shells of river * 
fish. In the fourth jstratum were found teeth and bones of 
both the African and Asiatic elephant, teetli of the hippopo- 
tamus ; bones, horns, an^ teeth of the ox. 

In the fifth stratum, naiftely the blue clay, the extraneous 
fossils a'^ enthely marine, witji tlitj exception of some spe- 
cimens of fruit and pieces of petrified wood,, the latter of 
which may be considered as marine, because, when of sufficient 
size, they are always penetrated by teredines. The other 
fossils from this stratum are nautili, oysters, pinna: niarinac. 
crabs, teetli and bones of fish, and a great variety of snial 
marine shells ; this stratum has been penetrated hitherto in 
this fielS only to the depth of thirty feet, throughout which 
the specimens found were dispersed witliout any regularity. 

The second field is about one mile to the westwaixl of the 
former, one mile •north of tlie Thames, and a quarter of a mile 
to the eastward of the river its height above the 

Thames, at low watdlr, is about mtty feet. 

In the first stratum, as in the other field, no organic remains 
have been observed. In the second, but ^ilwuys within two 
feet of the third stratum, have beep found the teetli apd bones 
of the hippopotamus; the teeth^aiid bones of the elephant ; the 
horns, bones, and teetli of several species of deer ; the horns, 
bones, and teeth of tlie^x^ and the shells of river fish. . 

The remains of hippopotami are so extrc^ly abundant, 
that in turning over an area of one hundred aim twenty yards 
In the present scu'^oii, parts of siy tusks have been^foimd of 
• • £ j: 2 • . 



C2S TIIC rossiu UVMAS skflcton op guadaloupe. 

this animul, besidcj a tootli and part of the hdigpi of a deer ; 
'part of a tusk, and part of a grinder of an elephant ; aAd the' 
horns, with a small ^art of tlie skull, of an» ox. One bf these 
horns I had an opportunity of measuring, as it lay on the 
ground, and found it to be /our feet and a half in length, 
following the curvf, and five inches in diameter at the large 
end; it was found impraolicdole to remove it, otherwise than 
in fragments, which I have preserved, and have hopes of 
being able to put a considerable part of it together, 1 he 
immense size of this horn is rendered more remarkable by 
another horn from the same spot, which measures but six 
inches in length, 

In the third stratum, viz, calcareous loam, have been found 
the horns, bones, and teeth of the deer, the bones and teeth 
of the ox, together with snail shells and the Shells of river 
fish, * • 


Oh ft fossil Humfin S^eleton^ fpund at Guadaloupe. By M% 

' KasiG. 

Tuts singular fossil was found on the shores of Guada- 
loupe, below high-water mark, among calcareous rock^*, 
formed of madrepores, &c. and not very remote from the 
'olcano, called the Soufirierc Tlic block containing the 
!iuman skeleton is eight feet long, two broad, and w eighs 
about ^wo tons : it is a very liard granular lime-stone, re- 
sembling calcureoiU) sand-stone, containing a few venus and 
other shells, some cf which are unknown. The skeleton is 
tolerably perfect, with the exception of the skull and some 
vertebrae of tlu; neck, which are wanting. Sir H. Davy found 
some phosphate of lime in the bones, proving the presence of 
animal matter. ^ 

Mr. K. does not pretend to guess at the age of this fossil 
skeleton ; hut Sir Joseph Hanks, whose experience and ob- 
servation are n]ore.extensii||^ consider^ it of very modern 
formation. Other fossil bones have been found in the same 
vicinity, and calcareous masses, or rocks, are now being 
formed thene. 'Diis circumstance seems to sanction the 
opinion r«f the learned president, taking into consideration 
a so, thd contiguity of u volcano,' the probability of the tem- 
perature of the water being considerably raised at some times, 
and the known fact, that carbonate of iinie, dissolved in water, 
is afterwardSj||4^P'’^i^^*^ a comparatively short period, in 
ajlsses of very hard and solid stone. Every person may bs 
convinced of the rapidity ^f the formation, and also of the 
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hardness o^iftch stone, by inspecting the inside of tea-kettles, 
in which water, vulgarly palled hard, is boiled. 

• • 


On ih4k comparative Heat arterial and venom Blood. By 
John J)afy, • 

The experiments of Crawford being performed at a time 
when the process and tn^ns of analysis were much less per-* 
feet than at present, it is necessary they should be repeated 
before they can be received as correct results in the actual 
state of our knowledge. Dr. Davy operated on the blood of 
sheep and lambs ; and it must be confessed, that tlie detail of 
his experiments will be read with»the1[nore pleasure, that no 
animal experienced aty pain from his researches. 

He began 9lf depriving arterial and venous blood of fibrine, 
ascertaining their spd'ific gravity, thejfciKncr being 104*7, and 
the latter 1050, placing them in glasses of equal dimensions, 
lining a similar gla^f with water, raised to the same temper* 
•ture, and observing their relayve rate of cooling. In diftbr- 
ent experiments, he, found arterial blood &3.7, ahd venous 
92, a result altogether incompatible with the theory of Craw- 
ford, but reconcileable Uiat of Dr. Black, or the opinion 
of Mr. Brodie. The postei^or portion of the brain he found 
from one to two degrees highpr than the anterior, and both 
were os much lower than the rectuin. The heat of the body 
generally diminishes in proportion to the distance from the 
heart. ^ ^ 

In general, the temperature of artcriahblood was from one 
to one and a half degree higher than that of venous ; only one 
degree was observed between the heat of th^ blood in the 
left and right ventricle of the heart. A newly-born child 
raised the thermometer to 96 ; after three days it rose it to 99. 


On the Structure of the starry Heavens. By Dr. HsifscHEU 

The Doctor begins with relafing his observations on the 
relative magnitudes of the stars, considering those of the first 
magnitude to be equal to our sun; he then dq^ermines the mag- 
nitudes and changes in the appeaj^ance of a great number of 
fixed stars ; gives a history of the alterations which he has 
noticed in the aspect of the sTdereal heavens during the last 
thirty years ; ana describes those stars which have increased 
in magnitude, or brilliancy; have lost or acquired surrounding 
nebula: ; or have had wings, tails, or other peculiarities. 
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He seems incHn^d to believe, from his obs^is^rations, that 
new sidereal bodies are in a constant and progressive state of 
formation ; that ndbulous appearances gradually assume a 
globular character; that the heavens are not infinite; and that 
stars have a “ compressing power/' 

He considers th^ origin ana progress of sidereal bodies to 
be nearly iii the following orefer : — First, vague and indistinct 
nebulae like the milky way ; secondly, detached or clustered 
nebulae, which consolidate into clusters of stars ; third^, 
these stars, becoming more definite, appear with nebulous ap- 
pendages in the different forms of wings, tails, A:c. ; and 
lastly, that all are finally concentrated into one clear, bright, 
and large star, * 

Dr. II. concludes, that tlie progressKre discovery of nebulae 
will be equal to the improvement of our telcscofKs, and that in 
proportion as we avo- po.sscssed cf mdre powerful space-pe- 
netrating instruments, ♦will our knowledge of the sidereal hea- 
vens be extended. Man^ of his latter oWervations, directed 
to ascertain the^ absorption 05 condensation of nebula, wei*c 
made on ‘stars which he hall before described , others were 
made on those whose places have, been determined by foreign 
astronomers, • 


On a new Stjstem of Ship Building. Jig Mr. Srppmas. 

NoTwinisTANDiNG the rapid progress in all the arts and 
sciences, no improvement in naval architecture has taken 
place during many years. In order to make the simple, but 
great improvement, which Mr. S. has introduced, more intelli- 
gible, he begips by describing the old atructure of ships, of 
their keel and ribs, or tifnbers placed at right angles, and the 
bottom and decks composed of parallel planks. According 
to the new construction, on which three ships liave alfeady 
been built, and four more are in progress, the timbers are 
crossed with diagonal girders, at angles of 4.5, so that the 
whole frame is rendered much stiffer or more inflexible, and all 
parts of the structure made to ‘near their due portion of the 
pressure at the sqpie time. Tlie first advantage of this plan, 
is the nrevention of what is called hogging^ or having the 
centre becOitk convex on the upper, and concave on the 
lower ^de« Mr. S. fills up the space between the timbers 
with^l^eces of wood taken from old^ships, made in the form 
of wuges, which are reversed, driven in tight, paid with tar, 
f^am^e impervious to water ; so that should an outer plank 
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gtarty the v|ri»el will be in no danger of *8ihking, as in the old 
system. .This method not only adds greatly to the stiffiness 
and strength of the vessel, but also prevents the timbers and 
flooring from becoming o^oy to the rot, occasioned by 
moisture and stagnant air. S. opposes the notion of ships 
being elastic, and contends mi they arh ^stronger and better 
in proportion as they arc non-elastic, and capable bf resisting 
pressure in whatever direction it may be applied. Consider- 
(yde advantage he also considers must attend his plaiv from 
tnc superior stiiFness and strength of the decks, composed of 
fitune-worl? with diagonal binders, so that the deck, instead 
of being a series of parallel boards,, having very little connec- 
tion with each other, and susceptible dT being detached in any 
emergency, will presuit a continuous mass of timber, having 
its gi'ain plac&d in all directions best adapted to make the 
greatest possible resfttanc^ to any extBw:al force. There ar^ 
many other minor improvements in this new method, such as 
obviating the ncc^issity ef much iron work, so that no extra 
^veight is occasioned by the filing-up between tlie timbers ; 
less ballast is reqiyred ; much* old ship tiniber chn be used 
with advantage ; and lastly, in the construction of a 7*1? gun 
ship, 178 trees, of 50 f^get each, are saved. 


Experiments on the Vitality of Organised Matter, By Alext 
AM)£R CiticjrroNf M,D, ^ 

* 

The author having observed that organised bodies are m- 
fluenced by laws very di/l’ereiit from those of chemistry, that 
living matter overcomes affinity and gravity, arid that \vhen- 
ever life ceases, the decomposition ^of organised bodies com- 
mences, seems thence to infer that there arc two kinds of 
matter, or that organised matter still retains soiyc latent 
vitalit}', notwithstanding its chemical decomposition. To as- 
certain this point, he made a variety of experiments on dif- 
ferent vegetables, on dried barks, llowcrs, using decoctions 
of vegetable matter, exposed to the action of oxygen and 
other gases in glass tubes over mercury, and in all of them, 
except a decoction joi' liquorice root, he discovered traces of 
vitality or frutification in a few flays. The leaves t»f flowers . 
he always found yielded thef greatest quantities of orgimiaed 
or vitalic matter. • 
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Astronomical Ohsert^aiions relating to the Stidereal Part of the 
Heavens^ afid its /Connection with the Cj^bulous Part; ar* 
ranged for the Purpose of Examination^ fig 

William Hbb^cuel, ^ 

The observations *containe& jb tliis paper arc intended to 
display the 'didcrea^part of the heavens, and also to show the 
intimate connection between the twfi opposite extremes, one 
of whi*.h is the immensity of the widely diffused and scem- 
ingly chaotic nebulous matter ; and the other the highly com- 
plicated and most artificially constructed globulaf clusters of 
compressed stars. 

Of Stars in remarkable Sttuations with regard to Nebulas.— 
Among the great number of stars, with nebulosity dispersed 
between them, are some in situations that deserve to b^ 
remarked. ^ ' 

A pretty bright star Jn the middle of a very bright nebula, 
about 10' in length, and 2' broad. , * 

An extremely faint nebulosity extended from one stan. 
to a smallv^ one,* at the distance of about 2' south of the 
former. 

Two considerable stars are involve^ in a very faint nebu- 
losity of 3' or 4f' in extent. < 

That stars are not spread in equal portions over the celes- 
tial regions, is evident to ’the eye of every one who directs 
his view to them in clear ni^t; but if tins h anted any 
proof, the 8tar-gauges*Vould abundantly show that the greatest 
variety in their distribution takes place ; for while in my svvi eps, 
many f elds of view of the telescope were without a single 
star, ^tilers contained every assignable number, from one to 
more than six Fiundred. • ' ' 


When clusters of stars are situated in very rich parts of 
the heav(;ns, they are generally of an irregular form, and very 
imperfectly collected ; those which are in and very near the 
milky way may indeed be looked upon as so many portions of 
the great mass drawn together by the action of a clustering 
power, of which they tend to pror-'e the existence. 

The stars of these clusters are in general very promis- 
cuously seattetjfil* they are, however, sufficiency drawn 
together that they form separate groups; and, in 

many a defalcation of the number of stars surrounding 

the cljp^rs is already so far advanced, as to indicate a tend- 
enc«|ife/uture insulation. 

jl^^utlines of clusters of stars in rich parts of the hc&- 
v||aL and. even of those that ore insg^ije J, are seldom suf- 
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fScientty defined to aiTange such clustery by their figure ; and, 
as the following assortiyent contains some that ’are variously 
^xtenhed and £^tere^|^ compressed^ ilK will be seen, from the 
-descriptions of a few oF them, that the power which has 
drawn the stars together n^^st have^ acted under difierent 
circumstances. 

A very compressed 

r-i li r »-V V I • 


cluster of small, and soirie 
large stars ; extended 
nearly in the meridian; 
the most compressed part 
is about 8' long and 2' 
broad, with many stars 
scattered around it<o a 
considerable distance. 
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The constructioif of this cluster, irtfy have arisen from the 
situation of niany^stars in the same* plane, drawn towards a 
centre by the ckstcring power; for any plane seen obliquely 
will liave the apjiearancc of an extended iprm. 

A large clustqj* of x V / ^ ^ V 


stars oi‘ a middling size, 
irregularly extended, 
and considerably rich. 
The stars are chiefly in 
rows. 

Here each row of 
stars may have a dif- 
ferent propondeiating 
attraction, but every 
row will attract all the 
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other rows; nay, from the laws of gravitation it is evident, 
that there must be somewhere^ in all the rows together, the 
scat of a preponderating (*lustenng power, which wiH act upon 
all the stars in the neighbourhood. 

Of glohvlar Clusters of Stars . — The objects of this col- 
lection 'are of a sufficient brightness to be seen with any good 
conynon telescope, in whiclt they app€»ar like telescopic comets, 
or bright nebulae, and under tliis disguisg w e owe their dis- 
covery to many eminent astroiipiners , but in ordgr to ascer- 
tain their most beautiful and artificial construction, the ap- 

E lication of high powers, no*t only of penetrating into space, 
ut also of mognilyii^, are absolutely necessary. 

Oct. 4. 1810. 40-feet telescope. Space-penetrating power 
.08. Magnifying power 280. Having been a suffii ient 
time at the telescomto prepare^ the eye properly ^or seeing^ 

» • U fc j • 
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minute objects, the 0 the Conmissance des *^iemps canic 
into the field. It is a very bright olyect. * 

It is a cluster of of a round fi|WO, but the verj' faint 
stars on tlie outside of globular clusters ere generally a little 
dispersi^, so as to deviate from^a perfect circular form. The 
telescopes which havplhe greatest light show this best. 

It is very "gradually extreratfly condensed In the centre; 
but with much attention, even thercf the stars may be dis- 
tinguished. 

There arc many stars in the field of view with it; but they 
are of several magnitudes, totally dif- 
ferent from the extremely small ones 
which compose the clustCT. ^ 

It is not possible to form an idea 
of the number of stars that may be 
ill sudi a cluster ; bt»^ I think, w/5 
cannot estimate them by hundreds. 

The diameter of the cluster is about • 
one-fiflh of the field, which chives ^ 

1'53\6. ‘ ' 

Of die breaking up of the Milky \Vay* — The milky way is 
generally represented in astronomical * maps as an irregular 
zone of brightness, encircling the hedvens, and my star-gauges 
have proved its whitish tingp to arise from accumulated stars, 
too faint to be distinguished by the eye. The great difficulty 
of giving a true picture of it is a sufficient excuse for those 
ivho have traced it on a globe, or through tlie different con- 
stellations of ail Atlas. Coelestis, as if it u'ere a uniform suc- 
cession of briglitness. It is, however, evident that, if ever it 
consis||d of equally scattered stars, it does so no longer; for, 
bydooking at it in a fine ni^ht, we may see its course between 
tlie constellations of Sagittarius and Persius, affected by pot 
less than eighteen different shades of glimmering light, re-* 
sembling the telescopic appearances of large easily resolvable 
nebulse ; but in addition to these general divisions, tlie ob- 
servations detailed in the preceding part of this* paper 
authorise us to ar^cipate the bre^kin^ up of the milky way, 
in all its minute- p^irts, as the unavoidable consequence of 
the clustering power arising out of those preponderating at- 
tractions wnich have been shown to be every where existing 
in its copjpass. 

157 instances have been given of clusters situated within 
tiie extent of the milky way. They may also he found m 
Bode*8 Atlas Ccelestls, whose delineation of this bright zo^ 
have taken for a standard. To then^ must be added 68 
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mor^, which* are in the less rich jpa^ 1[>C what may be caited 
the vafnishing borders of the milky wav : for this immense 
stratum of stars does not break off abrdptly^ as generally re- 
llf^sented in maps^ but gradually becomes invisible to the eye 
when the stars are no longer siiihciently jiuxnerous to cdiise Uie " 
impression of milkiness. • ‘ ' 

N(/w, since the stars of the milky way are permanently ex- 
posed to the action of a power whereby they are irresistibly 
drawn into groups, we may be certain that from mere cluster- 
ing stars, they will be gradually compressed through suc- 
cessive stages* of accumulation, more or less resembling the 
state Of some of the 263 objects by^ which the operation of 
the clustering power has been laid open to our view, till they 
come lip to what may be called the ripening period of the 
globular form, and total insulation ; from which it is evident 
tisat the milky way must lie hiially brokl^n up, and cease to be 
a stratum of scattej^cd stars. ♦ • - 

We may also iraw a very important additional conclusion 
•from the gradual dissolution #f the milky yay 5 f^r the state 
into which the inc(:i8sant action* of the clustering power has 
brought it at present, is g kind of chronometer that may be 
used to measure the time of its past and future existence ; 
and although we do nof know the rate of ^oing of this . 
mysterious chronometer, it is» nevertheless certain, that, since 
the breaking up of the parts of the injiky way. affords a proof 
that it cannot last for ever, it equal l 3 ^Jbears witness that its 
past duration cannot be admitted to be infinite. ' * 


On some new l^lectro-chemiccd Phenomena. 'By WdULUM 
Thomas BjtAyHEf 

-When compound bodies, capabje of transmitting electricity, 
are submitted to the operation of the Voltaic pile, tht‘ir proxi- 
mate and ultimate elements are separated with uniform phe- 
nomena ; acids are attracted towards the positively electrified 
surface, and alkaline and inflammable substances take , an 
opposite direction, and colidbt at the negative pole. 

Of the uUimate chemical elements of J)o(lie8, the j^eater 
number exhibit jthe last-mcntiongd charactef, and only 
appear to be attracted towards the positive extremity. of the 
Voltaic instrument; and as bodies possessed of dissimilar 
electrical powers attract each other, it has been concluded 
tkgt the inherent electrical state of the former is positi^ie^ that 
ot the latter “negative. 

When the flaiiie ofa candle is placed between two surfaces 

• • E E 6 • 
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in opposite electrici^ %^es, the negative surface becomes 
most heated ; this circumstance was cvonsidcred by Mr. Cuth- 
bertson as indicating Ikhe passage of electriCal fluid from the 
positive to the negative surface. 

The insulated flames of wax, pf oil, of spirit of wine, and of 
hydrogen gas,, only conduct positive electricity ; dry soap, on 
tlie contrary, and the flame oi"’ phosphorus, under the same 
circumstances, only transmit negative'elcctricity. 

I repeated Cuthbertsorfs experiment, and found that, w'hen 
the electrical machine was in weak action, the negative surface 
not only became hot sooner than* the positive, but that the 
smoke and flame of the ^ndle were visibly attracted towards 
it. 1 now removed the candle, and substituted the flame of 
phosphorus, when the appearances wort exactly reversed: 
the positive surface now became considerably warmer than 
the negative, and tlieSlamc and suioke' of the phospliorus 
were powerfully directed upon* it. 1 coijccivcd, therefore, 
that the flame of the candle was attracteck by the negative 
pole, in consequence of the carboia and hydrogen with which it * 
abounds, anci that the rapid formation of acid matter during 
the combustion of the phosphpri^s, was the cause of its 
attraction towards the positive pole : in ohort, that the appear- 
ances were consistent with the Knowh laws of electro-chemical 
attraction. , , 

The attraction of acids by the positively electrified surface, 
and of alkalies and in^amnmbles by that which is. negatively 
electrified, is thus easily exhibited ; and tlie theory which 
regards their mutual ^attractive energies, as dependent upon 
their opposite electrical states, is confirmed by experiments, 
not less decisivp than those in which the Voltaic instrument 
was employed. • * 

Of the. former class, phosphorus in slow and in rapid com- 
bustion, and benzoic acid, furnish the most striking instances ; 
and of the latter, the combustion of potassium and camphor 
are excellent examples. 


Some Experijnents on the Combustion of the Diamond and 
other Carbonfxcbouk Substances. Du Sir Uumpuhey Dafy* 

r • * 

In the very first trials on the combustion of the diamond, 
I ascertsjtined a circumstance that I believe has not been 
noticed before ; viz. that the diamond, when strongly ignited 
by the^ens in a thin, capsule of platinum, perforated with 
many orifices, so as to admit a free circulation of air, continues 
r to bum incoxygen gas, after J>eing withdrawn from the focus. 
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The light it* affords is steady, and ^sibjbrilliant a red, as to 
be visible in the brightitst sunshine ; and the heat produced 
is so great, that iif one experiment, in which three fragments 
of diamonds weighing 1.84^ grains only were burnt, a fine wire 
of platinum used for attaching them tp the tray was''fused, 
and that some time after the diamonds ^ere rei\^oved out of 
the focus. • 

From the results of different experiments, it appears evident, 
that the diamond affords no other substance by its combustion 
than pure carbonic acid gas ; and that the process is merely a 
solution of diamond in oxygen, without any change in the 
volume of the gas; for the slight al^sorption in the second 
experiment is scarcely more than a compensation for the 
volume occupied by the diamonds consumed. 

It is likewise evident, that in the combustion of the difffit^nt 
kinds of charcoal, water is«produccd ; a.'td from the diminution 
of the volume of ’ ^le gas, there is every reason to believe, 
that the water isft foruied by the combustion of hydrogen 
<l 2 xisting in the charcoal. « * ' , 

The only chemic 4 l difference perceptible between diamond 
and the purest charcoal, js, that the last contains a minute 
portion of hydrogen ; hut can a quantity of an element, less 
in some cases than part of the weight of the substance, 

occasion so great a differei?ce ip physical and chemical 
characters ? This is possible, yet it is contrary to analogy ; 
and I am more inclined to adopt the o^jnibn of Mr. Tennant, 
that the difference depends upon crystallisation. Transparent ' 
solid bodies are in general non-conductors of electricity, and 
it is jw'cbable that the same corpuscular arrangements which 
give to mutter the power of transmitting and polarising light, 
are likewise connected with its rcffitions to electricity ; and 
water, the hydrates of the alkalies, and a number of other 
bodies which are conductors of electricity when fluids become 
non-conductors in their crystallised form. 

A small diamond, weighing .4-5 of a grain, was kept in a 
state of intense ignition, by the great lens of the Florentine 
Museum, in hydrogen gas fbr more than half an hour ; but 
the gas suffered no change, and the diamgnd had undergone 
no diminution of weight, and was, not altered in appearance* 
C!harcoal, alter being intensely ignited in chlorine, is not 
altered in its conducting power or colour; and this .circum- 
stance is in favour of tlte opinion, that the minute quantity of 
hydrogen is not tlie cause of the great difference between the 
physical properties of the diamond and charcoal. 
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Ohscrvntimis on the functions of the JJprin, Jiy Sir Ht eumw 
H(Pme^ *Bart % * 

Bkfohe I enter into the particular effects that take place 
when pressure is niatl^e upon the brain by means of water, it 
is necosi^ary, to mention, that sudden pressure of any kind 
upon the cerebrum takes away all sensibility, whether made 
uj)on the external surface through vhe medium of the dura 
mater, or upon tlie internal ])arts through the medium of the 
ventricles, and sensibility returns as soon as the unusual pres- 
sure is removed. 

Altliough insensibi]it,v is the common effect of undue 
pressure upon the €erehru7ti^ it ap{)cars, from what will be 
stilted, that it is not a necessary consequence of undue pres- 
sure upon the en'ebellum. 

Concussion of the bWn produces del irium and coma ; these 
symptoms may go off, aifd yet, sometimes, yi a few days return 
and prove fatal. In the torpid state cOVnmortly attendant upon 
any violent, shake, being given >o the brain, the senses are so' 
much impaired, that little information can* be gained respect- 
ing the effects produced upon the internal organs. 

Sudden dilatation t)f the blood-vessels of the cerebrum, 
consequence of exposure to the is sometimes accompanied 
by delirium, loss of speech, and the power of swallowing 
A dilated state of the vyins of the cerebrum has been attendeck 
with head-aches, \vlnv**i are very severe when the body is 
‘placed in a horizontal po.sture. 

Wlien the smaller arteries of the cerebrum arc preternatu- 
rally enlarged, while those of the cerebellum are not, delirium 
has taken place, followed by a fit resembling apoplt'xy, and a 
paralytic affection of one side. 

An obstruction to the passage of the blood tlirougli the 
right intt'rnal carotid artery, was attended by a succession 
of slight apoplectic fits, ui»accomj>anied by any paralytic 
affection. 

A deep wound into the riglit anterior lobe of the brain, 
attended with inflammation and suppuration, produced no 
sensation whatever ; the senses remained entire, and the 
person dkl not know that the litaii was injured. 

The brain shooting out in t)ie form of fungus, aflter the 
dura mater is wounded, has no effect u{)on any of the nerves, 
nor is it attended with sensation ; but the inflamed pia mater 
gives great pain. 

Loss of a portion of the' medullary substance of ilie anterior 
lobe of rtic cerebrum, pr<*rluced no symptoms. Loss of a 
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* i)ortton of* one of the hemispheres was attended with difficulty 
of swallowing for twenty-four hours, and slight delirium of 
short duration. UUceration of the anterior lobe of the brain, 
as- low the anterior cornu' of the lateral ventricle, but not 
cotmiiunicating with it, was attended with paralysis of both 
arms. * * 

In a case of a penetrating wound into the right hemisphere 
of tlie brain, witli bcnie forced into its substance, while there 
was an opening for tlie discharge of matter, no effects were 
produced, except when the circulation was much increased ; 
and then only head-ache and numbness in the left side. 

IVessiire upon the medulla spinalis in the ne(;k, by coagu- 
lated blood, produced paralytic affe^tiohs of the arms and legs; 
all the functions of tlje internal organs were carried on for 
thirty-live days, but the urine and stools passed involuntarily. 

Blood extravasated^in c(‘ntriji pa^^of the medulla in the 
neck, was attended witli paralytic alfc’ction of the legs but not 
of the arms. • 

• In a case where tlie snb.stancy of the medulla was lacerated 
in the neck, tliere was paralysis in all the* parts helow the 
laceration ; the lining of tlie a‘«ophagns was so sensible, that 
solids could not be swi^IIm\cd, on account of the pain they 
occasioned. • 

Where the medulla in the back was completely divided, 
there was momentary loss of sight, foss of memory for fifteen 
minutes, and permanent insensibility ii^all tlio lower parts of 
the hiidy. The skin above the division of the spinal m:nT(»w 
perspired; that bidow did not. The woiyided spinal marrow 
appeart'd to be extremely sensible. 

(.h{ t/ifj J\'iUi/re and iUuiiiv, cf thn Puht\ Pr. P.iR'iW 

Du. r. takes a review of the different theories ul.ifcli iiave 
heem proposed to account lor the phenomenon of pulsation, 
observing tlmt the greater part of physiologists had contented 
themselves with the <»piniun of Haller, that p.ulsation was oc- 
casioned by the diastole and systole of the heart. 

His view, however, of tlie cpiestion is much simpler; on 
examining different arteries whore they were exposed to no 
obstruction or pressure, be Ibund that they bad no pulse ; by 
pressing the finger on an artery over a soft part of the body,* 
wdiich yielded sufficiently to the pressure, no pulse was mani- 
fested ; but whenever an artery w^us pressed over a solid 
then a pulse was immediately found. Fie repeated these 
operations several times, and uniforndy found the sanu^dfects 
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Hence he concludes, that the pulse is nothing mure than 
the re-action or impetus of the blood to maintain its rt^gular 
motion. The arteries appear only as canals through whic h 
the blood flows in a uniform and continuous current : dimi- 
nish the diameter .of the camij^, and a pulse is inmiediat<‘ly 
perceived. At eveijy junction of a vein with an artery, 1 lie 
internal diameter of the hitler is diminished, and hence a 
pulse always appears . 


I^jrperinu'iits tnuf Ohxervalioits on the Colonrs tisvd in Paint- 
ings hg the Aneients^ Jig Sir II. JJuVW 

Tuk works of Theophrastus, Dioscorides, Vitruvius, and 
Pliuy, contain descriptions of the substances used by the an- 
cients as pigments ; but hitherto, I believe, no experimental 
attcmjit has been mmlc to identify them, or to imitate sucli 
of them as are peculiar* The experiments of this philo- 
sopher have been made upon colouivs found in the I)aths of 
Titus, and the ruins called thc^ baths of Livia, and in the re 
mains of other palaces and baths of ancient Itoinc, and in the 
ruins of Pompeii. Ife was enabl^^d to select with his own 
liands specimens of the dilferent pigments that have been 
found in vases discovered in the iSxcavations lately made be- 
neath the ruins of. tlu^ pal.ace of Titus, and to compare them 
with the colours fixed on the walls, or detJiched in Iraginents 
of stucco; and he wa^ allowed actually to make experiments 
upon the colours of the celebrated picture “ No/.zc; Aldobran- 
dine;” but he addso“\Vhen the preservation oi‘ a work of 
art was concerned, 1 made my researches upon more atoms 
of tlie colour, taken from a place where the loss was imper- 
ceptible : and, without naving injured any of the precious 
remains of antiquity, I flatter myself I shall be ahie to give 
sonie information, not without interest to scientitic men as 
well as to artists, and not wholly devoid of practical applica- 
tions.” 

Of the Red Colours of the Ancients, — Of these, three spe- 
cies are mentioned; one bright* and ajiproacliing to orange* ; 
another dull-red ;, and a thini, a purplish-red. On exposing 
the bright-red to the flame of alcohol, it became darker-red ; 
and on increasing the heat by a blow-pipe, it fiised into a 
mass having the appearance of litharge, and which was 
proved to be this substiince by the ‘action of sulphuric and 
murhiitic acids : this colour is consec|uently minium, or the 
red oxide of lead. By other processes,' which are particularly 
(lescribcAl, he found that tjie dull red colour is an iron ociire, 
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* and tliy pur|)lish-red was proved to he *an ochre of a dif- 
ierciii tint. * 

III examining the frcs(!o-|fciintings in the baths of Titus, he 
fotmd that those colours had been all used, the ochres in -par- 
ticular, in the shades of the tigurcs, and ^the minium in the 
ornaments on the borders, fie founch another red on the 
W'ulls, of a tint different from ^those in Ihe vasd, and much 
brighter, and which liacj been employed in various apart- 
ments, and formed the basis of the colouring of the niche, 
and other jitirts of the chamber in which the Laocoon it 
said to J»ave been found: this proved to be vermilion t»r 
cinnaliar ; for, on heating it with iron filings, quicksilver was 
procuri'd. , • 

In tli(* picture alrciidy mentioned, the Nozze Aklobran- 
dine,*' the reds are all ochres : on these reds the action of 
acids, of alkalies, ani of ^chlorine conh-1 discover no traces 
either of minium or vermilion in the' picture. 

Of the. YtlUurs^hf the Jlnviaih, — A large earthen pot, 
6)iind in one of tlie chambers i^f the baths of Titus, contained 
a (|uaiuit^ of yellow pamt, whieh, when suliinitteif to chemi- 
cal exaiuniation, proVed to be a mixture of yellow ochre with 
chalk. There were tlyce different yellows ; two of them 
jiroved to be yellow ochresmiixed with chalk in different pro- 
jxjrtions ; and the third, a yellow ochre, mixed with red oxide 
of lead or minium. 

Of the Blue Colours of the Ancknfs^^ Different shades of 
blue are used in the different apartments of the baths ol’ Titus, * 
and several very fine blues exist in the ipixtures of tlieir co- 
lours. These blues are of different hues, according as tliey 
contain larger or smaller quantities of eurboimto of lime ; but, 
when this carbonate is dissolved by acids, they present the 
same body colour, a very fine blue powder, similar to the best 
smalt or ultramarine, rough to the* touch, and which does not 
lose its colour by being heated to redness; but which becomef 
agglutinated and semifiised at a wdiitc beat. 

Of ancient Greens , — The deep sea-green colouring matter, 
taken Irora the ceiling of the chambers called the baths of 
Livia, proved to be soluble in acids, with c^ervescence ; and 
when precipitated from acids, it was re-dissolved in ^solution 
of amnionia, giving it a bright Line, produced by copper. 
There are several different shades of green employed in the 
baths of Titus, and on the fragments found near the monu- 
ment of Cains Cestiiis : there were three different varieties i 
one, whieh approached to olive, was the common green earth 
of Verona ; another, whidi was a pale grass green, had the 
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character of carbonate of <5)pper, mixed with chalk ; and a 
third, which was a sea green, was a combination of copper 
mixed with the blue copper frit. ♦ ^ . 

Of the Purple of the Ancients. — This was regarded . as 
their most bcautifgi colour, and was prepared trovn shell-fish. 
According to \'itriiviiis, the colour dilFered according to the 
country from wliich ^le sliell-tish w^as brought; that it alFordcd 
a colour deeper and more approat;hing to violet Irom the 
northern countries, and a redder colour from the southern 
coasts. Tlie finest jiurple had a tint like that of a dee[)-co- 
lonred rose : and in painting, it was laid on to give the last 
lustre to the sandyx, a composition made by calcining toge- 
ther red ochre and samhiracJi, and which, it is inferred, must 
liave been nearly the same as our crims:on. 


An Accoinit of some T^lvpr r intents wit/i a hrt/e Voltaic IBnttery. 

By J. (i. CiiTJjtREN^ Bsq. F^R. 

The copper and zinc plates of this apparatus aic con- 
nected together in the usual order by leaden straps ; tlicy 
are six feet long, by two feet eigfit inches Inroad, each plate 
presenting .‘12 square feet of surface. All the plates are at- 
tached to a strong wooden i'ranie, suspended by ropes and 
pulleys, which, being balanced by counterpoises, is easily low- 
ered and elevated, so^is to immerse the plates in the acid, or 
raise them out of it at pleasure. 

The first trials of , the power of this instrument were made 
in July 18LS, in the presence of several philosophical friends; 
but the elFects then fell very sliort of .my cxjiectations, aris- 
ing, as I afterwards Ibui/d, from a defect in the construction, 
which has been since remedied, and another copper-jdate 
added bo each member ol’ the series, so that c\ery cell now 
contains one zinc and two copper-plates, and each surface of 
zinc is opposed to a surface of copper. 

Tlie battery was moderately excited by a ^charge of one 
part acid, diluted with 'tO parts water. 

Fxp. 1. A platina and a gold wire being connected and 
introduced into tlie electri(*al < ircuit, the platina was instantly 
ignited ; the gold remained unaffected, 

JFxp. 2. A similar arrangciiieiit of gtdd and silver wdres. 
The gold was ignited, the silver not. .. 

Hjq). 3. The same with gold and copper. No perceptible 
difference in the state of ignition ; botli metals were heated 
red. *, 
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Bdcp. 4. 'Gold and iron. The ironr was ignited ; the gold 
uncfnftigcd. ^ 

Bxp. 5. Platifta and iron. The iroli ignited instantly at 
the point of contact, next the pole of the battery. Then the 
platina became ignited tlirpug|i its whole extent. After tin’s 
the iron became more intensely heated Jhan the platina, and 
the ignition of the latter decrdiised. 

Bxp, 6. Platina and»zinc. . The platina was ignited : tlie 
zinc was not ; but melted at the point of contact. In a sub- 
sequent experiment, the zinc did not melt ; but the platina 
ignited as before. ^ 

Exp, 7. Zinc atul iron. The iron was ignited : the zinc 
bore the heat without fusing. • 

Exp, 8. Lead anti platina. The lead fused at the point 
of contact. 

Exp, 9. Tin anJl platina. The 'ui\ fused at the pm’nt of 
contact. No ignijion of either wire* took place in the two 
last experiments.* • 

• Exp, U), Zinc and silver.# The zinc w'^jis ignit^ed before it 
melted: the silver .was not ignited. • 

Exp. 11. Alternatioiv of platina and silver, three times 
repeated ; all the platma wires were ignited,, and none of the 
silver. * 

Exp, 12. One zinc wire bclw/'en two platina; both the 
platina wuros were ignited, the zinc npt. 

Exp. 1;3. One iron between two platina. Both the latter 
first ignited; then the iron, wdiich soon became most heated* 
and fused. • 

Itoui the foregoing results, the order of tjie conducting 
power^i of the melalsf tried is silver, zinc, gojd, copper, iron, 
and platina. Tin and lead fuse so immediately at the point 
of contact, that they cannot placed. Between gold and 
copper the ditference is triHing ; and with regard'to platina 
and iron, their relations to each other, in this circumstance, 
seem to be all'ected by elevation of temperature. It may be 
observed, that the order of the above metals, as conductors 
of electricity, nearly follows that of their powers to conduct 
heat. ’* • 

In an experiment in wdiich equal lengtlis of two phitina wires, 
of unequal diameter, (the larger being the smaller of 
an inch,) were placid together in tlie circuit parallel to each 
other, tlie thicker wirC was ignited, because it conveyed more 
electricity without proportional increase of cooling surface. 
When connected continuously, the order of ignition was 
reversed. 
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Tlic exp riments^w-Jiicli I now proceed to rncntion, were 
made Avith the battery in a high stp.te of excitation ; and I 
consider them as representing nearly the n'laximurn of effect 
wliidi it is capable of producing. As the quantity of acid 
WHS increased from time to tiijie, and that previously added, 
oiVen almost, spent l]^‘tore fresh was put in, it is not easy to 
s jy exactly what proportion it bore to tlie water ; perhaps 
the largest may be stated at about On this, as on for- 
mer occasions, I found a mixture of nitrous and sulphuric 
acids to produce the most poAvcrful arul permanent effects. 

£!xp, 1. Five feet six inches of platina wire, of an 
inch in diameter, were Jieated red througliout, visible in fiilf 
daylight. ** 

JiJrp, 2. Eight feet six inches of pfatina wire, of an 
inch in diameter, were heated red. 

JEJjcp. 3. A bar of ptatina, one-sixth of an inch square, and 
2 [ inches long, Avas also heated red, and., fused at the end ; 
and, * • 

Exp, 4. , A round bar of the same metal, of an inch ' 
in diameter, and 2i inches in' length, was Jicated bright-red 
throughout. < 

Exp, 5. Fino points of boxwood charcoal intensely ignited 
in chlorine, neither suffered my change, nor produced any 
ill tlie gas. The result Avar? similar when heated in azote. 

I endeavoured to ascf^rtain if there be any diflerenee in the 
degree of heat prodiujd at either pole of the battery, by 
placing tAvo small earthenware cups, each containing an equal 
weiglit of mereurj', ir. the circuit, and connected together by 
a platina wire of such size and length as to be kept constantly 
igniled. The mercury in the cup connected Avith the zinc 
end of the battery attained, in 20 minutes, tenqierature of 
121®, that in the other cup l\2'\ 

The battery, even in its most active state, communicated 
no charge to tlie Leyden phial. 


On the Safetp Lamp, /?y Sir Humphrey Davy, 

In an introductioa to his paper on*the subject, Sir Humphry 
Davy observes, tliat it is iinpossihle to converse with persons 
in the neighliourhood of the coPieries where explosions haA^e 
happened from the 6re-damp, and not to be strongly affected 
by the accounts they give of the destruction of Jiunian life, 
and th6 variety of liunuin misery, which Jiave been produced 
by these dreadful accidents. By a single explosion in the 
Felling colliery 91* persons wl*re destroyed, and ?i)L;rir!y as many 
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fuiiiilies plunged into deep distress ; tlie Fi oqucncy ot 
the occurrence of these catastrophes, noAvithstanding the iin* 
proveilicnts in the^ ventilation of the iniivi's, aiii! tlic continued 
activity. of the persons concerned in the, care of the works, had 
almost produced a feeling of despair in the minds of many 
benevolent persons as to the*possibility of hiuling a remedy 
sufficiently simple and economical to be fised in flic mines. 

When he found that qxplosive mixtures, adn'itted through 
narrow metallic canals, brought in contact with flame, burnt 
only at the surface where they issued, he had Iiopes of keep- 
ing up a constant Hume from explosive mixtures issuing from 
tubes or canals ; but, on trying this, even in atmospherical air, 
it failed, (hmeeiving that the lailun* was owing to the great 
cooling powers of tin; metallic siaes of the canal, it occurred 
!o him to try the metallic wire-flame sieves, and with these 
he Juul perfect success. 

He im loMCil a wry small lamp in'u^Jiyliiider made of w'ire- 
gauxe, having G apertures in the square inch, and closed 
«all apertures exce|>t those of the gauze, and introduced 
the lamp burning brightly wifliin the cylinder into’a large jar, 
containing several (Juaits of the most explosive mixture of gas, 
from tlie distillation of co51, and air; the flame of the wdek im- 
mediately disappeared, or# rather w as lost, for the wdiole of 
the interior ot’ the cylinder became lilkd witli a feeble, but 
steady, flame of a green colour, wlikli l)urnt for some minutes, 
till it had entirely destroyed the expiosive poXver of the at- 
mosphere. 

Wire-ganze may therefore be substituted for horn or glass 
in the sale-Uinttnis, or safe-lamps to bemused in iJie cnliieries, 
and no air -feeders lylow the flame will be necessary. J’lie 
wiiv-gTuize admits a free eirculatiort of air, wlitle it emits con- 
siderahly more light tiian common horn. Sir Humphry bus 
had small cylindrical ea})s (d' wire-gauze made to, fit small 
lamps by a screw, wliieli are almost as portable as a conmion 
candle w Itiiout a candlestick; and which arc trimmed ai d 
supplied with oil through safe apertures, without the ne- 
cessity of taking off the c#ip. A similar cap may be used 
with the common candl^ of the collit'rs introduced by an 
aperture made tigj|[t witffinoist pipe-clay.* Ikass-wire gauze 
of tlie proper degree of fineness^is manufactured f5r the use 
of mills and for sieves.’ Cause which contained 3600 aper- 
tures in a square inch,, is sufficiently fine to prevent explosion 
used as acylinder ; but it did not bear the proof of a concentred 
explosion from a close glass vessel. Gauze of 5000 apertures 
to tlie square inch stood, however, this severe test. He has 

• • I 
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gcn(?rally used gau^le *of 64‘i)0 apertures ; and he has seen 
plated wire gauze, \iliich is sold at Edinburgh, so fine, *tliat 
tlie s(juare inch contains 13,200 apertures, » 

With the wire-safe-lamp, or guarded candle, the miner may 
explore all parts of the mine wliere explosive mixtures exist, 
and the state of the Hume wilf show him the degree of con- 
tamination of the air\ As tha fire* damp mixes with the air, 
the flame will enlarge. When the fire-damp has reached its 
explosive point, his cylinder will be filled with flame ; but the 
flame of his wick w'ill appear witliin the flame of the fii-e-d;nnp. 
As the infliumnahle gas increases in quantity, the flame of tiie 
lamp will disappear, and the flame in liis cylinder will become 
paler ; and this ought t<s bc^ signal to him to leave that part 
of the workings. For when the flame o^f tlie flre-damj) is ex- 
tinguished, though the air may be sufficiently respirable to 
enaiile him to make good his way, yet it 'jannot be breathed 
safel}’ f<)r any considerajile length ol‘ time. 

Thus it ajipears from these expcrirpentsf,^that no new lamp 
or other, apparatus is necessary to prevent explosions ; that, 
the lamps how in Use, when covered witli a wire-gauze screen, 
are not only perfectly sufficient to preserve the miners from 
all danger, but even may be used lo ^consume tlie fire-damp 
by burning it tp show them light. « By surrounding tlie lamp 
with a fine wire-gauze screen, saturating the screen with fire- 
damp and inflaming the wlfole, the wire, if line, and the ai)cr- 
tures not exceeding ;,\,thofan inch, may be made red hot w ith- 
out exploding the circunianibieiitfirc^-damp. With a small por- 
tion of lirc-damp in (he screen, the flame of the lamp is visible ; 
but when a considerable portion is throw n into it, the wliole 
becomes one ‘ entire^ flame. In this manner* the carburet! cd 
hydrogen gas nf ay be burned under tlie screen witluAit the 
least danger of exploding the gas around it. 

I'lie fvesent paper contartis a variety of experiments to 
ascertain the smallest number of apertures in a square inch 
wdiich can used without danger of exploiling. Wire- 
gauze hayijf&^ertures ,\,th of an inch, wlien the wire became 
red hot, eS:|Moded ; but gauze w iUi upcrturcsS only of w e re 
perfectly secure even w-ith the gre||^st heat. In some of his 
experiments, Sir Ifumphry ust-il gauze ha^ng 6000 apertures 
in a squfire inch, w'hich wa^ found as perfectly secure as a 
brick wall could have been agaiilst explosion. 
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O/^ ('he lnfmnvv of the Nerves. By TV. JFjlson Piulfp. 
i 1 ’ Kas 1 k‘ch 1o]»^ kno'^ii that when th^ nerves wliicJi supply 
tjjc v{)liin!^;ry rmiscles are cleranged or divided, the powers of 
tile nirs^ le are interl'ered with, and that any injury done to 
till’ nil VOS wliifh supply the ofgans of Secretion, interrupl or 
modify the functions of the ghtfid, and tlfe composition of the 
secretion. 

1‘hat the function of fligestion is connected with the oper- 
?ion of the eighth pair of nerves, Dr. riiilip proves by feed- 
g Mobits with parsley, and immediately after di\iding 
'•lost; nerves in the neck. After some hours the animal was 
' 'ik’d, and the parsley found unchan^d in the stomach. In 
unotlier eypio ii'ient tjie rabbit was fed, and the nerves divided 
; before ; their extremities were covered with tin foil, and 
tlie hair ojiposite tlr^ stomach being removed, a shilling was 
hiid n])Op tiiat .spol ; the toil and th*e shilling were then eon- 
in eted it li a lji^;jtery of 4?7 four-inch plates, the action of 

^wliich was eonliiiued l)y dilute muriatic acid for twenty-six 
hoars, when tlie animal was kfl^d, and the^)arsley*w’as as per- 
fectly <ligostcd, say?; Dr. Philip, as in the stomach ol‘ a healthy 
t\d)hit. Hence Dr. Wilstln Pliilip concludes, that nervous in- 
HneiKi* and guUanic inliiuyKC are identical. 

'fhc remau'idcr of’ the paper relates principally to the gener- 
ation of heat in animals, which*Dr Philip refers, wdth Mr. 
fr</die. lo the infiiienee of tiie nerves# He ec'msiders animal 
heat ;is a M’crt lion. 

Soiht' Jnorpt of fht' Frcf ff those Attimah xrliQ"*' progressive 
.hoZ/o/y mu be c<t fried on i/i Opposition to (havity. By 
Sn- J\i> u: lun JIoMr. 

'fill l:;ri rt:; getko, a native of Java, possesses tlijs power: 
it is an ..n!nial in eonsiderahle size, weighing ^bove live 
oni:. e-. i .;-. b foot has five toes, which terminate in a crooked 
e!nw : r -incl the toe there arc a set of transverse open- 
ings <;r poekLl;. with seirjj^tcd edges. When these attach 
tl!iiiiselve> to the wall, the pockets are extended by a set of 
nuisi'lrs adapted for the purpose; a vacuufli is formed in each, 
and the consequent pressure of the air is siilKcieftt to keep 
the loot attached to the waH, and to support the weight of 
the animal. Tlie strijctune of the top of the head of (he 
echiiieis remora, or sucking-Hsli, and the structure of the feet 
of hies, must be similar. * 
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Of (he Construction and Extent of the Milky Way. Ey^ Sir 
W.^IIehsciiel. - ‘ , 

Ot’ all the celestial objects, consisting of stiirs not visible 
to the eye, the milky way is the most striking; its ^ncneral 
appearance, without lipplying^a telescope to it, is that of a 
zone, surrounding our situation in the solar system, in the 
shape of a succession of differently-condensed patches of 
brightness, intermixed with others of a fainter tinge. 

The breadth of the milky way appears to be very unef|ual. 
In a few places it does not exceed five degrees ; but, in several 
constellations, it is extended from 10 to JG. In its course it 
runs nearly 120 degreed in. a divided clustering stream, of 
which the two branches between Scipcrtarius and Antinous 
are expanded over more than 22 degrees 

That the sun is within its plane, may' be seen by an ob- 
server, in tne latitude of about 60 degrees ; for, when at 100 
degrees of right ascension, the milky wajvs in the east, it 
will, at the same time, be in tl)e west at 280; while, in its « 
meridional situation it will |>ass through (’assiopea in the 
Zenith, and through the constellation of the cross in the 
Nadir. ' , 

From this survey of the milky way by the eye, I shall now 
proceed to show what appears to be its construction, by ap- 
phing to it the extent of telescopic vision. 

From the formula ’winch has been given, I calculated a 
set of apertures, which, by limiting the light of the finder of 
my seven-feet reflcctpr, would reduce its space-penetrating 
power to the low gauging powers two, three, and four. I 
then liniited, in the same manner, the space- j)cnetrating 
j)Owcr of my night-glass, by using calcul.:tcd apertures, such 
as would give the gauging powers five, six, seven, and eight. 
From the space-penetrating (lowcr of the sc\en-fect reflector, 

I obtained, % limitation, the successive gauging powers nine, 
ten, aiivi u])wards, to seventeen. And lastly, by limiting tiie 
space-pent tratijig power of my ten-feet reflector, 1 carried 
the gauging powers- from seventeiM to twenty-eight. 

With a tcn-lbet reflector, reduced to a gauging power of IS, 

I saw' a great rnnnber of stars: they .were of very different 
magnitudes, and many whitish appearances were so faint, 
that their consisting of stars reinained doubtful. Tlic power 
19, wliich next I used, verified ftc r jality of several sus- 
pected’^ stars, and increased the lustre of tlie former ones. 
With 20, 22, aftd 25, the same progressive verifications of 
Euspectei stars took jdace ; and thosA w hich had been verified 
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by the preceding powers, received siib'sequent additional 
illunifnation. With the whole space-penetrating power of the 
inslniiilent, wliicliiis 28.(57, the extremejy faint stars in the 
field of view acquired more light, and many still fainter sus- 
pected whitish .points could not be verified for w'ant of a still 
higher gauging power. Tlic stars w^hlch filled the field of 
view were of every various onJer of tele*scopic fiiagnitudes ; 
and w£*re probably scattered over a space extending from 
the 201th to the 811th order of distances. 

From the great diameter of the mirror of the 40-feet tele- 
scope, w^e liave reason to believe, that a review of the milky 
way with this instrument w'ould carry the extent of this 
brilliant arrangement of stars as, fai* into space as its perpe- 
trating power can ren^di, which would be to the 2300dth order 
of distances ; and that it w^ould then probably leave us again 
in the same uncei taiftty a;j the 20 feer te lescope. 

What has been said of the extenj: and condition of the 
milky way, in se'jt?i*al r/ my papers on the construction oi 
*he heavens, with tlie additiog of tlie observations contained 
ill this attcniipt, to give a more correct idea* of its^profundity 
in space, will nc'arly contam all the general knowledge w'e Cfoi 
ever have of this niagnjficent collection oi* stars. To enter 
upon the subject of the cfmtents of the heavens, in the two 
comparatively vacant spaces on each side adjoining the milky 
way, the situatie,n of globular clu'sters of planetary nebula', 
and of far extended nebulosities, woJKl greatly exceed tlie 
compass of this paper; I shall therefore only add one re-, 
markable conelusion, that may be dravjui from the experi- 
ments which liave been made with the gauging powers. 

Let a circle, drawiifwilli the raiiius of the tw’ell'th order of 
distances, represi'iit a sphere contfdning every star tliat can 
be seen by the luiked eye ; then, if the breadth of the milky 
way were only live degrees, aiftl if its profundity did not 
exceed the 9vK/'dth order oi* distances, the two parallel lines 
in the figure, rejircsenting the breadth of the milky way, will, 
on each side of the centre of the inclosed circle, extend to 
more than the 39th order of disUinees. 

From this it follows, that not only oiir sun, but all tljc 
stars we can see wdtii the eye, arc deepfy immersed in tlie 
milky way, and form a eomponeiit jxirt of it. 
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Astrmwmical Ohsermtmns nvd EcrperinimtSy selected for the 
Purpose of aecertfumnff die relative Pistapees of Clucters of 
Starsy arid of mvestUjatimj how far the Power of our Te- 
lescopes limy he expected to reach into Spnccy when directed 
to ambiguous celestial Ohject^. Py Sir IV m. Herschel, 

In my last jiaper on tlie looiil arrangement of the celestial 
bodies in space, 1 have shown hovv, \ty an equalisation of the 
light of stars of different brightness, we may ascertain their 
relative distances from the observer, in the direction of the 
line in which they are seen ; and from this equalisation, a 
method of turning the space-penetrating power of a telescope 
into a gradually increasing sycries of gauging powers has been 
deduced, by which means the profundity in space, of every 
object consisting of stars, can be ascertained, as far as tl»e 
light of the instrument which is used upon this occasion will 
reach. 

When tlic nature or construction ,of a' ^jelestial object is 
called ambiguous, this expression may be looked upon as re- » ^ 
ferring either to toe eye of the observer, or to tlie telescope 
by which it has been examined. 

If a cluster of stars in a very srhalh telescope will appeal 
like a star with rather a larger diam vter than stars of the same 
size generally have, we shall certainly be authorised to con- 
eiude, that an object seen in a larger and more jicrfect tele- 
scope as a star with 'rather a larger diameter, is also an 
amhiguous object, and might possibly be proved to be a cluster 
of stars, had we a superior instrument by which we could ex- 
amine its nature and construction. 

This seems to throw some light upoi?, a specigs of objects 
called stellar nebulae, 140 of which have Iveon inserted in my 
eat:iIogues. For, as it has just been mentioned, that a 10-feet 
telescope^ may become a finder to a ^O-fett one, the i^O-feet 
telescope itself will be but a finder to objects that are so far 
out of its reach as not to appear otlierwise than ambiguous ; 
nay,- the 40-feet telescope, when it is hut just power! id 
enough to show the existence of ,an ohjeeJ which deciiledly 
differs from the appearance of a star, ma} ti<en truly be called 
a finder. . 

Celestial objects can only be said to remain ambiguous, 
when teles- opes that have been dirc*cted to them Idave it 
undetermined whether thev are compqjicd of stars or of ne- 
bulous matter. 

In fo observations, the gauges applied to the milky way 
w'erc to be arrested in their progress by the extrenu; 
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smallness and faintness of the stars ; this, can, however, leave 
no dou^t of the pro|jressj[ve extent of the starry regions ; for 
when, in one of the observations, a faint nebulosity was sus- 
pected, ‘the application of a Iiigher magnifying power evinced 
that the doubtful appearance was owing^o.an intermixtttfe of 
many stars that were too minute to be idistinct^ perceived 
with the lower power ; hence wc may conclude, that when 
oUr gauges will no longci* resolve the milky way into stars, it 
is not because its nature is ambiguous, but because it is 
fathomless. 

In the depth of the celestial regions, wc have hitherto only 
been acquainted with two difforent principles, — the nebulous 
and the sidereal. The light of die nebulous matter is com- 
paratively very faint, find, except in a few instances, invisible 
to the eye. It is also in general widely diffused over a great 
expanse of space, in which, by an .increase of faintness, it 
generally escapes ^ic sight : tlie light of stars, on the con- 
trary, is comparatively \*ery brilliant, and confined to a small 
^oint, except when many of diem arc collc^cted tggether in 
clusters, when tlieir, united lustfc sometimes takes up a con- 
siderable number of mimics of space ; but in this case tlie 
stars of them may be seen in our telescopes ; and by the ob- 
servations that have been ^iven, it appears that when they are 
viewed with instruments gradually inferior to those wliich 
prove them to be clusters of stars, their diameters, seen with 
less light and a smaller magnifying po«'er, are generally con- 
tracted ; a globular cluster is reduced to a cometic appear- • 
ance, to an ill-defiiu d star surrounded by nebulosity, and to 
a mere small star with rather a larger diainctei\tlian stars of 
the saiyc size generally have. In consequeneg of these con- 
siderations, it scorns to be highly probable that some of the 
cometic, many of the plant*tary, and a considerable number of 
tiic stellar nebuho, are clusters of stars in disguise, 01/ account 
of tlicir being so deeply immersed in space, that none of tlic* 
gauging powers of our telescopes have hitherto been able to 
reacli them. The distance of objects of the same appear- 
ances, but which are of a Vlcbulous origin, on the conti*ary, 
must be so much less than that of the fonder, tliat their pro- 
fundity in space may probably nqt exceed the ^‘OOdjli order. 

The, method of equalising ^the light of stars on which the 
gauging power of telescopes has been established, may klso be 
applied to give us an climate of the extent of their powrer to 
reach ambiguous celestial objects. 

When the united light of a cluster of stars is visible to tho 
cyC, there will tlicn be a certain niipcimum of distanccito which 
• • c F 2 • . 



6.52 n.AVv's of xrrsrs. 

the same cluster Height be removed, so as still to remain 
visible in a telescope of a given space-penetrating power ; 
and if the distance df this cluster can be rfscertained by the 
gauging power of any instrument that will just show the stars 
of 14 the order of the profun(l'*ty, at which the cluster could 
stin be seenjas an avnbiguous object, may be ascertained by 
the space-penetrating power oY the telescope through which 
it is observed. But as the aggregate brightness of the stars 
depends entirely on their number and arrangement, this 
method can only be used with clusters of stars tliat have been 
actually observed. 


On the Aiwmaly in the Variation of th£ , Needle, By Captain 
ScORESBY, 

The following are the results of his dhservations : 

All the iron on board a ship has a tijndency to become 
magnetical, the upper ends of the oppositc^bars being south, 
and the lower north poles in t^e northern hemisphere, and ’ 
vice versd, * 

The combined influence of all the,»ron is conccntratc'd into a 
focus, the principal south pole of wbioh being upward in the 
northern heniisplicre, is situated ifl general near the ’middle 
of the upper deck. ^ 

This focus of attraction, which appears to be a south pole 
in north dip, attracts tlv^ nortli point of the compass, and pro- 
duces the deviation in the needle. 

This deviation varies with the dip of the needle, the position 
of the compass, and the direction of the ships head. It 
increases and diminishes with the dip^ and vanishes at the 
magnetic equator. It is *a maximum when the ship's course 
is west or east, and it is proportional to the sines of the angles 
between the ship’s head and’the magnetic meridian. 

A compass placed in either side of the ship’s deck, directly 
opposite to the focus, gives a correct indication on an oast or 
west course, but is subject to the greatest deviation when the 
ship’s head is north or south. 


Tlteory of Mists. By Sir H. Davy, 

Lanp and water are cooled after sunset in a very different 
manned** The impression of cooling on the land is limited to 
the su^tface, and is very slowly transmitted into the interior ; 
whereas in water the upper stratum, when cooled, descends, 
and has i^s place supplied by warmer water from below. The 
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surface of the water will, therefore, in oalfh and clear weather, 
and'in temperatures above 45® Falir., be'warmer than that of 
the contiguous land ; anti, consequently, *the air above the land 
will bcr cooler than that above the water. When the cold air, 
therefore, from the land mixes with that above the water, both 
of them containing their due |froportiofi of aqueous vapour, a 
mist or fog must be the result* * • 


On, the Geology of Plymouth anti Vicinity* By 
Mr* WiiwBEY* 

The mountain limestone of Plyqjoiith lies directly upon 
day-slate, and is remarkably .scanty in organic remains; it 
includes certain cavt^ns, perfectly insulated, sonic of which 
are incrusted with stalactite, and present nothing remarkable. 
In others, the author has discovered certain fossil bones in 
caves without any^stalactical incrflstiftion, having only a little 
dry clay at thtr bottftrn. “ The cavity was entirely sur- 
rounded by compact limestone rock, about eight* feet above 
high water mark, 55 feet below the surface of the rock, 174 
yards from the original 4ace of the quarries, lin'd about 120 
yards in that direction from the spot where the former 
bones were fourtd in irflbV* The bones are tliose of the 
rhinoceros, the bear, and an aniinal of the deer kind, and of 
another animal of the size of the beqf. 


The Croonian Lecture; or. Microscopical Observations on the 
Brain and Nerves* By Sir Bverard Hqmk^ Bart, 
Tins paper shows that the materials of •which the brain 
and nerves are composed exist in the blood. Bauer ex- 
amined the optic nerve, and found it to consist of many 
bundles of fine fibres, fm*med of very minute globules united 
•by a soluble transparent jelly. ** By the discovery of this 
trarisparent substance,** says Sir Kverard, “ we become 
accjiiaintcd w ith the nature of the medullary structu’ e of the 
nerves, and can Ibrm some idea of their action, wdiioh till now 
1 confess mysi'lf to have been totally unacquainted with, 'fhe 
nerves as well as the retina are composed of tlns*newly dis- 
covered transparent substance, which is very ehistic and soluble 
in water, and globiilcy of and , parts of an inch in 
diameter. Its transparency and solubility account -for its 
having remained concealed ; and were it not coagufable, in 
whi'.'h state it becomes opaque, its existence might even now 
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be considered as equiyocal.” The brain is also, ‘according to 
Bauer, a conglomefatc of globules and soluble mucus; the 
former arranged into«fibres and bundles, held together *by the 
latter. It is pervaded by blood-vessels, but the arteries never 
anastomose, and the veins, which are very small, are supplied 
with valves, and perform the^ office of lymphatics, carrying 
the absorbed matter into thq superior longitudinal sinus. 

“ That the cortical part of the brayi is the seat of iiicmorj^ 
is an opinion,” says Sir Everard, “ which I have long enter- 
tained, h'om finding that any continued undue pressure upon 
the upper anterior part of the brain entirely destroys memory, 
and a less degree materially diminishes it. Pressure upon the 
dura mater, where the g?iull,has been trepanned, puts a tem- 
porary stop to all sense, which is restored the moment that 
pressure is removed; and the organ appears to receive no 
injury from repeated experiments ()f thk, kind having been 
made. In hydroccphalps; jivhen the fluid is in large quantity, 
and there only remains the cortical p^rt of |the brain and the 
pons Varplii connecting it to the cerebellum, all the functions o 
go on, and'che me'mory can retain passages of poetry, so as 
to say them by heart ; but a violent shake of the head pro- 
.duces instant insensibility. Pressure in a slight degree 
produced in one case complete derangement, with violent 
excess of passion, both of which went off upon removing, by 
the crown of the trepan, the depressed bone.” 

And adverting to th® abundance and office of the trans- 
, parent mucus, Sir Everard says, “ There can he no doubt 
that the communication of sensation and volition more or 
less depend upon it.” Indeed, it is evident that those func- 
tions cannot be ascribed to any individvaheomponent of the 
brain and nerve's, but belong to them as entire structures. 

The remainder of this part of the lecture is taken up in 
attempting to show that th<f above-mentioned mucus exists 
ready formed in the blood, und tliat it is the medium “ by 
which the colouring matter is attached to the surface of the* 
red globules ; ” and that fat may exist in the blood. The 
next portion of this lecture is dovoted to the provision for 
carrying off the fluids taken into tlie stomach, whenever the 
quantity or quality interferes with the, process of digestion. 

To do this by the route of the thoracic duct was not only 
too circuitous to correspond with the general simplicity of 
the operations of nature, but was mixing these heterogeneous 
liquids^ in too crude a state, with the general circulation of 
the bloSd. That there M^as some unusual mode of conveying 
6uids from the stomach to the urinary bladder, I have upon 



ON rOAL AND Oil. r, \SKS. iifh 

• 

n '’orniov occasion establisihecl, since tii/?/ arrived there wlien 
i)ottT the pylorus and tiioracic duct tied up, and the 
spleerf was remowid odt of the body i but till the /act of 
viVlvidar vessels supplyirifr tlie office of absorbents was ascer- 
tained, any opinion respeetni^ the route of fluids from the 
stomach must continue to be entirely hypothetical/* 

Sir Evurard then deinonstrales the* existcAce of such 
vessels, and describes ^their situation and appearance, by 
en^n*avin^^s of Bauer's drawings. 

“ To show the course of the absorbed fluids, as well as to 
give a clear idea of every thing connected with so important 
a discovery, a drawing of' the spleen, the vas breve, and 
cardiac portion of the stomach, ij anfiexed ; and as the trunk 
of the splenic vein fojrms one of the trunks of the vena porttc, 
the litjuids are directly carried to the liver, forming a part 

• of the materials employed in producing the bile ; the remain- 
der only returning by the vena cava Jo the heart. 

This additio^ftil (jpantity of liquids passing along the 

• splenic vein accounts I’or its being five times the size of the 
artery, as well as for the blo8dif»that veiA having a greater 
proportion ol‘ seruhi than the blood in any other, wdiich has 
been long asserted, ani^l wdiicb 1 found by actual experiments 
to be the ca^^‘ ; hut being unable to account for it, us 1 can 
now, 1 was willing to admit that the inode of measuring might 

erroneous.” • 

The sjdeen is then shot^n to ^4)nsist of blood-vessels, 
between which there is no cellular membrane, the interstices, 
being filled with serum, and with the colouring matter of the 
blood from the lateral orifice in the veins, wliejf these vessels 
are distended ; which serum is afterwards removed by the 
absorbents belonging to the organ, and tfarried into the 
thoracic duct by a very large absorlient trunk ; so that from 
this nu'chanism “ the spleen appears to he a reservoir for tlie 
superubiiiulant serum, lymph globules, soluble mucus, and 
colouring matter, carried into the circulation immediately 
after the process of digestion is completed/* 

T/iC Dukerian Lecture.^ on tha Composition and Analysis qf 
the iujiiunmuhle guseous Compounds resulting fatnn the efe- 
s&mlive. Distillulion of Cotd and Oil; with sotne Remarks 
on their relative heating and illuminating Powers, Py ^ 
William TiioMAs^PjiASDE, I£sq, , • 

Thk gases used in the following experiments, ^ except 
where it is otherwise expressly stated, were those employed 

F *4- . * 
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f(»r the common pulppses of illumination ; the coal gas being 
that supplied from tiic Company's works in Westminster; and 
the oil gas furnishedjby the decompdsition*of cortnnon® whale 
oil, in an apparatus erected for that purpose at Apothecaries' 
Hall. 

My first object, in the exaifiination of coal gas, was to as- 
certain its specific * gravity ; find the first that I examined 
was so low as .4430, and purified in^ the usual way, by con- 
densation in cold vessels, and passing through lime water, it 
was as high as .4940. 

Having filled the gasometer with pure olefiant gas, it was 
allowed to issue from a brass jet, having a single perforation 
of of an inch diameter, under a pressure of a half inch 
column of water ; it was then inflanuvl> and regulated by 
means of a stop-cock, so as to produce a light equal to that of 
a wax candle burning with full brilliancy ; the relative 
intensity of the light of these flames was ascertained by a 
comparison of shadows. Under thpse lircumstanccs, the 
consumption of gas was found 640 cubical inches per hour, i 
or 0.37 culvical feet. * Whe« th^ same burner was used with 
oil-gas, it consumed 800 cubical inches per hour, or == 0.47 
cubical feet. '' ^ 

I now employed an Argand burner, wdth a cylindrical glass, 
constructed in the usual wa^% with 1 2 holes, each of the siiinc 
dimensions as that of the Single jet, and forming a circle 0.7 
inch diameter. • The pressure being 0.5 inch, the flame was 
so regulated as to burn with its full intensity without pro- 
'aiicjng smoke, and its light being measured by a conqiarisou 
of shadow’s, it was found eqiial to 10 wax candles. The 
consumption of gas amounted to 2G00 cubical inches, or about 
a cubical foot aisd a half par hefur. 

'file apertures of burners for coal gas require to be consi- 
derably larger than those fi>r olefiant or oil gas. In the 
burner einployed in the Ibllowing experiments, each hole w as 
^4',) inch diameter, and the circle upon tlie circumference of 
which they wxTc placed, was 0.9 inch diameter. I'lie liglit 
of the flame was found equal to, five wax candles only, and 
tlie consumption of gas per hour amounted to 65(30 cubical 
indies. * 

Witli admixture of six parts by measure of liydrogcn w’ith 
five of olefiant gas, the light of flame was somewhat more 
. intense and the quantily of gas coysuniod by the same 
l^unieri, so adjusted as not to snu»ke, w'as (iOOO cubical inches. 

It apfpears fiom the above data, that to produce the light 
of ,10 wax candles for o»'e hour, there will be required, — 
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2600 cubical inches of olefiant gas. 

4875 - - - oifgas. 

18190 •* - - coal gas ; 

and that the quantity of oxygen consumed 

by the olefiant gas wiH\)e = 7800 cubic inches, 
by the oil gas - ^ = 1 1578. * 

by the coal gas , - «= 21516. 

To ascertain the relative heating powers of the flames of 
olchant oil, and coal gases, I employed the 12-hole Argand 
burners mentioned above, and placed over each, as near to 
the lamp glfiss as was consistent Miith a clear flame, a clean 
copper boiler, 2.5 inches deep dnd five inches in diameter, 
sliglitly concave at^bottoin, capable of holding rather more 
than a quiirt“of wat/^r, with an immersed thermometer, and a 
small vent for steam. ?t contained two pounds of distilled 
water, whicli w^isjraised to the J)oilmg point in similar times, 
nanJoly, 20" by <?ach o*’ (lie flames ; so that it would appear, 

* that to raise a quart of v,at{A^iVom 50^ to 212°, At* 80 inches 
barometrical j)ics>wre, requires 

870 cubical inches of olefiant gas. 

1800 - • - - oil gas. 

21J*0 - - - coal gas. 

From this experiment it may be iyferved, ihat the air of a 
room equally Iigli!e<l by oil and e(Ttil gas, will be much less 
heated by the. former tlian the latter; hut tliat tlu* actual 
heating power of the flauie.s is in the dh t ct iiitio of the quan- 
tity of olefiant gas 

V fi 

I^arpet'imcnts on the Comhnsitfinn of xpvi'ral into L'quids. 

Bi/ Jtr, Ba li. ’ 7{ .* r. • 

Mr. Faraday s esj)crimeiits 'were made on . sulphurous 
acid, sulphuretted hydrogen, carbonic acid, euchlorine, ni- 
trous oxide, cyanogen, ammonia, muriatic acid, and chlorine. 

- Sitlp/nirons Acid — Mercury and conc<?ntrated sulphuric- 
acid were sealed up in a bent tube, and, being brought to one 
end, heat was carefully applied, whilst the otlicr entl was pre- 
served cool by wet bibulous paper. Sul))hurou8 acid gas was 
produced where the heat acted, and was condensed by the 
sulphuric acid above;* but when the latter had become satu- 
rated, the sulphurous acid passed to the cold end of t4ie tube, 
and was condensed into a liquid. When the wdiole tube was 
cold, if the sulphurous acid wa* returned on to tfle mixture * 
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of sulphuric acid atul culphatc of inqrcury, a poi^iou was re* 
absorbed, but the rcs\ remained on it without niixiiif^. 

Liquid sulphurous rucid is very limpid and colourless, and 
highly fluid. Its refractive power, obtained by comparing ‘it 
in w'ater and other media, witji water contained in a similar 
tube, appeared to bo ^learly equal to that of water. It does 
not solidify hr become adhesive at a temperature of O’ T. 
When a tube containing it»w'as openpd, the contents did not 
rush out as with explosion, but a portion of the liquid eva- 
porated ra]udly, cooling another portion so much as to leave 
it in the fluid slate at common barometric pressure. It was, 
however, rapidly dissipated, not producing visible fumes, but 
producing the odour of jftire ^sulphurous acid, and leaving the 
tube quite dry. A portion of the vapour* of the fluid received, 
over a mercurial bath, and examined, proved to be sulphurous 
acid gas. A piece of ice dropped, in to 'the fluid instantly 
made it boil, from the heat communicated by it. 

To prove in an unexceptionable niawner that the fluid, was 
pure sulphurous acid, some sulji^iurous acid gas was carefully • 
prepared o^cr mercury, and n long tube perfectly dry, and 
closed at one end, being exhaust(‘d, was filled with it: more 
sulphurous acid was then thrown in by, a condensing syringe, 
till there were three or lour atmos|^ieres ; tlie tube remained 
perfectly clear and dry, but on cooling one end to ()'\ the fluid^ 
sulphurous acid condensed, "and in all its characters was like 
that prefnired by the fofpier process. 

, Sulphurous acid vajiour exerts a pressure of about two 
atmosplieres at 45" 1\ Its specific gravity was nearly 1.1-2. 

SulphurpttA’d Hydrogea, — A tube being bent, and scaled 
at the shorter end, strong muriaiic mcid w’as poured in 
through a .small‘funnel, so 'as nearly to fill the short leg* with- 
out soilisig the long one- A jiiece of platinum foil was then 
crumpled, up and pushed id, and upon that were put Ihig- 
rndhts of suljihiiret of iron, until the tube was nearly full. 
In this way action was prevented until the tube was sealed. 
If* it once commences, it is almost impossible to close the 
tube ill a manner, sufliciently stroi^, because of the pressing 
out of the gas. ,^iV'hen closed, the muriatic acid was made to 
run on to tlie jidJphurct of iron, and then left for a day or 
tw'o, oi that time, much protoiiuiriatc of iron 

had on placing the clean end of tlic tube* in a 

mixti^M^rice and salt, w'arming the otfier end, if necessary, 
bj water, sulphuretted hydrogen in the liifuid state 

di^^la'over. 

li^ui4.sulpluiretted |iydrogen was colourless, limpid, 
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and excessively fluid. It did not mik^with the rest of the 
fluid in the tube, whicl] was no doubt saturated, but remained 
. atancling on it. When a tube containing it was opened, the 
liquid" immediately rushed into vapour ; and this being done 
under water, and the vapo^ir collected and examined, it 
proved to be sulphuretted hydrogen # gas. the tem- 

peraturef of a 'tube contairflng some of it rose from 0® 
to 4S^, part of the flivd rose in vapour, and its bulk dimi*- 
nished ; but there was no other change : it did not seem 
more adhesive at 0® than at 45®. Its refractive power ap- 
peared to be rather greater than that of water : it decidedly 
surpassed that of sulphurous acid. The pressure of its 
vapour was nearly equal to 17#atmbsphercs at the temper- 
ature of 50®. « 

Tlie specific gravity of sulphuretted hydrogen appeared to 
be 0.9. • . • 

Varlmnic Acid. — The materials used in the production of 
carbonic acid, witre carbonate of ammonia and concentrated 
sulphuric acid ; the manipu)|ttion was likq that described for 
sulphuretted hydrpgen. Much stronger tubes are, however, 
required for carbonic f|pid than for any of the former sub- 
stances, and there isoiione which has produced so many or 
more powerful explosionl. Tubes which have held fluid car- 
bonic acid well for two or three weeks together, have, upon 
some increase in the w'-armth of the w’eather, spontaneously 
exploded with great violence ; and^flie precautions of glass 
masks, goggles, <S:c. which are at alf times necessary in pur-' 
suing tl'.ese experiments, are particularly so wdth carbonic 
acid, 

Caitenic acid is a limpid colourless hody,^extrenmly fluid, 
and floating upon the other contents of the tube. It distils 
readily and raj)idly at the diftcrcnce of temperature between 
and 0®. Its refractive power is much less than that o. 
w'atcr. No diminution of temperature to which I have been 
able to submit it, has altered its appearance. In endeavour- 
ing to open I he tubes at one end, tlicy have uniformly burst 
into ‘fragments, with powefful explosions. 

Its vapour exerted a pressure ol* 36 atpiospheres, at a tem- 
perature of 3sr. , 

Euchlorinc, — Fluid cucldorine w'as obtained by inclosing 
chlorate of potash and sulphuric acid in a tube, and leaving 
them to act on each lother for 24* hours. In that time there 
had been much action, the mixture was of a dark /eddish- 
brown, and the atmosj)hcre of a bright yellow' colour. The 
uiixiure was then heated up tp 100®, and the unoccupied^ 
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end of the tube coolc^d'to 0'^ ; by degrees the mixture lost its 
dark colour, and a very fluid ethereal, looking substance con- 
densed. It was not *'misciblc with a small portion oV the 
sulphuric acid -which lay beneath it ; but when returned on to 
the mass of salt and syc^id, it w^,s gradually absorbed, render- 
ing the mixture of a much deeper colour even than itself. 

Euehlorine thus obtained is^'a very fluid transparent sub- 
stance, of a deep yellow colour. A tube containing a portion 
of it in the clean end, was opened at the opposite extremity ; 
there was a rush of euehlorine vapour, but the salt plugged 
up the aperture whilst clearing this away, the whole tube 
burst with a violent ex|)Iosiori, except the small end in a 
cloth in my hand; where ^tho euehlorine previously lay, but 
the fluid had all disappeared. 

Nitrmis Oxide, — Some nitrate of ammonia, previously 
made as dry as could be by partial decomposition, by heat in 
the air, was sealed up *in a bent tube, an^ then heated in 
one end, the other being preserved cvol. •Jly repeating the 
distillation ^once gr twice in this way, it was found, on * 
after- examination, that very liftle of the salt remained unde- 
cornposed. The process requires v^re. 1 have had many 
explosions occur with very strong tuber, and at considerable 
risk. “ 

When the tube is cooled^ it is found to contain two fluids, 
and a very compressed atmosphere. The heavier fluid, on 
examination, proved to fij water, with a little acid and nitrous 
'oxide in solution; tlic other was nitrous oxide. It appears 
in a very liquid, limpid, colourless- state ; and so volatile, that 
the warmth of the hand genenilly makes it disappear in 
vapour. The application of ice and salt t;ondenses abuMance 
of it into the liquid state again. It boils readily by the dif- 
ference of temperature between 50^ and 0*^. It does not 
ap^ur to* have any tendency to solidify at — 10®. Its re- 
fractive power is very much less than that of water, and less 
than any fluid -that has yet been obtained in these experi- 
ments, or than any known fluid. A tube being opened in the 
air, the nitrous oxide immediately bursts into vapour. 

The presscre of, its vapour is equal to above 50 atmo- 
spheres aU4*5®. 

Cynnogpih — Some pure cj^anuret of mercury was heated 
until perfectly dry A portion was then enclosed in a green 
glass tybe-^'flie same manner as in'ihe former ins^dnccs, 
and bdjj^j^lectcd to one end, was decomposed by hesjt, 
other end was cooled. The cyanogen soon ap- 
Ihfuid : it was limpid, colourless, and very fluid 
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not altering its state at the temperature of Its re- 
fradtive power is rather less, perhaps, thhn that of water. A 
tube *contairung it being opened in the air, the expansion 
within -did not appear to be very great ; and the liquid paMfcd 
with comparative slowness int<^ the state of vapour, producing 
great cold. The vapour, being collej:ted over mercury," 
proved to be pure cyanogen. * * 

A tube was scaled u{\with cyanuret of mercury at one end, 
and a drop of water at thVdther ; the fluid cyanogen was 
then produced in contact with the water. It did not mix, at 
least in any considerable quantity, with that fluid, but floated 
on it, being lighter, though apparently not so much so as 
ether would be. In the couri^ oJ^ some days, action had 
taken place, the water had become black, and changes, pro- 
bably such as are known to take place in an aqueous solu- 
tion of cyanogen, cAxurr/jd. The pressure of the. vapour of 
cyanogen appeared to be 2.6 or 3.? ivlniospheres at 45'' Fabr. 
Its specific gravii^ wa« nearly OtO. 

I Ammonia , — When dry chjpride of silver is put in|;o ammo- 

niacal gas, as <lry as it can be •made, it alfkorbs a large quan- 
tity of it; 100 grams co^ulensing above 130 cubical inches of 
the gas : but the corqpound thus formed is decomposed by 
a temperature of 100° ♦Fahr. or iipw'ards. A portion of 
this compound was sealed up in a bent tube, and heated in 
one leg, whilst the other was codied by ice or water. The 
compound thus heated under pre^re, fused at a compara- 
tively low temperature, and boiled up, giving off ammoniacal, 
gas, which condensed at the opposite qnd into a liquid. 

Liquid ammonia thus obtained was colourless, transparent, 
and very fluid. Its refractive power surpassdd that of any 
other of the fluids described, and that also* of water itself. 
When the chloride of silver is allow^ed to cool, the ammonia 
immediately returns to it, coniftining with it, and j)ro(lucing 
the original compound. Duriftg this action a curious cdhi- 
bination of effects takes place : as the chloride absorbs the 
ammonia, heat is produced, the temperature rising up nearly 
to J00° ; whilst a few inches oft*, at the opposite end of the 
tube, considerable cold is produced by the evaporation of the 
fluid. When the whole is retained at* the temperature of 
60°, the ammonia boils till it 'ih dissipated and re>^;ombined. 
The pressure of the vapour ’of ammonia is equal to about 6.5 
atmospheres at 50°. #lts specific gravity was 0^76. 

Muriatic Avid, — When made from pure muriate *of am- 
monia and sulphuric acid, liquijl muriatic acid is Obtained 
colourless, as Sir Humphry Davy had anticipate Its re- 
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fractive power is greater than that of nitrous oxihe, but loss 
than that of water ; it is nearly equal to that of carbonic acid. 
Tlie pressure of its vapour at the temperature of 50° is equal 
toUbout 40 atinosplieres. 

Chlorine, — The refractive ppwer of fluid chlorine is rather 
loss than tliat of watyrl The pressure of its water at 60° is 
nearly equal 'to four atmosphens. 

Mr. Faraday made many similar .experiments on other 
gases, though he could not sucedid in condensing any others 
than those mentioned. 


Observations on jthe * Migration of Birds* Bg Bowaub 
JES swcjiy 3LJX Communicated hy the ^lev. G, C.Jewser, 

It is not my intention, in the following* pages, to give a 
general history of the niigration ql* birds. The order in 
which they appear and disappear, their respective habits, and 
iiiany other observations, haie been gjveii v ith considerable 
accuracy .by several naturalists, ^who have paid attention to 
tins very curious subject. It ‘is with a view of representing 
some facts, hitherto unnoticed, chi^^y with respect to the 
cause^ which excites the bird, at cerUiip seasons of the year, 
to quit one country for another, thui I communicate the fol- 
lowing pages to this learned body. 

But before I proceed to state my observations on this head, 
it may be necessary to U'Wuce some arguments, first, in sup- 
port of the reality of migration, the fact itself not being 
generally admitted ; \ind, secondly, against the hyjiothesis 
of a state of torpor, or what has been called the hibernating 
system. " «. 

In the first place, the ability of birds to take immensely 
long flights is' proved by the observations of almost every 
person conversant with the \seas. To the many instances 
already recorded, I shall add the following : — 

My late nephew. Lieutenant Jenner, on his passage to 
Newfoundland, saw, on the 20th of May, the hobby hawk. 
It came on board, and was sccuccd. The day following a 
swallow came on board. At this time the- ship was steering 
a course direct for that island, and was not within the dis- 
tance of a hundred leagues *of any land. His brother, the 
Rev. G. C» Jenner, in crossing the Atlantic, observed an owl 
(of what species he could not precisdy ascertain, but he 
believe*^ it to be the common brown owl,) gliding over^the 
ocean, with as much apparent ease as if it had been seeking 
for a moyse qmong its native fields. Wild geese have fre- 
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(]uently %ecif shot in Newfoundland, wiio'se crops were plen- 
tifully stored with maize, or Indian corn ;*Gonse<]ucntly, these 
birds must have taken a'pretty bold flight in a short space of 
time, as ^o corn of this kind is cultivated within a vast dis- 
tance of that island. These, however, 1 do not consider as 
migrations of any farther consequence, than just to show tlie 
powers of the wing, # * 

My ingenious friend ^and neighbour, the late Rev. Nath, 
Thornbury. who had occasiorially visited Holland, informed 
me, that jHl pigeons about the Hague make a daily maraud- 
ing excursion, at certain seasons, to the opposite shore of 
Norfolk, to feed on vetclies, a distance of forty leagues. 
Now,«tnay not ihis be almost can^dcwed as daring a Hight as 
that of the bird whiqji crosses the Atlantic? For it is not at 
all probable that the shores of this country can be visible to 
the flock when they «et out. 

Again. Is there not something’ extraordinary in the 
j)ige(in, which cau,^in ii,,f<iw hours, tind out its home, though 
^taken away in a box and totally excluded from the .light, to 
the distance of ^00 miles, aS jn that bird which* quits one 
shore to seek anotller, whatever may be the extent of inter- 
vening seas ? I'he i’act seems to be, that we, the Uitle lords of 
the cnatinn^ are too pronc^ to measure the sentient {principle 
in animals by the scale of our own ideas, and thus, unwil- 
lingly, allow them to possess faculties which may sur[)ass our 
own, though peculiarly appropriat e ^ 'jo their ’respective na- 
tures ; but a little reflection must compel us to confess, tlmt , 
they are endowed with discriminating pow ers totally unknown 
to, and for ever unattainable by man.* 1 have no objection 
to admit the possib’^ty that birds may be ovcJrtaken by th.e 
cold of winter, and thus be thrown into the situation of otlier 
animals which remain torpid at that season ; though 1 must 
own I never witnessed the fact, nor could I evqr obtain 
evidence on the subject that wajJ to me satisfactory: hut as 
it has been ol’ten asserted, may I be allowed to suppose, that 
some deception might have been practised with the design 
of misleading those to whoiy it might seem to have appeared 
obvious ? For far be it from me to insinuate that the subject 
has been wilfully misrepresented by tho'^e naturalists who 
have stated it as a fact. Yet hovf careful should wc be in the 
investigation of all subjects in natural history, wdiicli may 
captivate, by their appip’cnt novelty ! 

If birds crept into holes and crevices to hibernate, would 
diey not, like quadrupeds, creep out again in a languicf state, 
their fat all absorbed, and their bodies emaciated Wc see 
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this fact cxeniplifiedr in the hetlge-hog, one ofahe^nost re- 
markable of our liilicrnating animals, which retires to it^ hut 
at the ^approach of ewinter, wdth vas^t stores of fiit plt^ced in 
every situation where nature could find room for it. This fat 
is its only source of nutrition for the winter, which, by 
the time the sun roifses it to fresh life and activity, is ex- 
hausted, add the animal comes forth thin and emaciated. 
But the case with birds is extrem^^ly different* If, on the 
first day of its appearance, a martin, a swift, or a jredstart be 
examined, it will be found as plump and fleshy as awiiy season 
during its stay ; it appears also as strong on the wing, and as 
full of activity at that peri^as at any other during its abo<le 
with us. How the cuckoo|p)at disappears at so early* and so 
hot a season as^the first week in July, ran become torpid, is 
beyond the power of conception. 

The apparent incapability of thq. lan&rail to perform the 
task of migration has ^ften been so strongly adduced as a 
presumptive argument in fkvour of 4:he f^bernating system, 
that those ivho do not admit ^that of migration, were it toi 
r<;^iuiin uifnoticed,' might urgent as an objection. It must be 
admitted, that a superficial examinap*on oV the .habits of this 
bird tends to favour the supposition ,of its incapacity for so 
great an exploit, as it often rise&r from tlie ground like a 
half animated lump, and seems, w'ith diliiculty, to take a flight 
of a hundred yards ; but fet us remark its powers when seri- 
ously alarmed. ' Should. At be forced upon the wing by any 
• extraordinary cause, by the pursuit of a hawk, for example, 
the velocity of its flight, and the rapidity of its evolutions to 
avoid the common enemy of its race, will at once appear. 
This is no very rare exhibition. Necesvjity here, as in migra- 
tion, becomes the parent of exertion, which, when thus’ cal led 
forth, cannot be sliown in a much greater degree by any of 
the feathered tribe. The itioor-hen (which winters with us) 
gives anotlier instance of w^hdt a bird, which ap|>ears so rniu h 
to want activity in its ordinary flights, is capable of perform- 
ing when exertion is actually requireil. When pursued by a 
hawk, and self-preservation calls wp all its powers, it may be 
seen to rush up into the air with amazing velocity, almost as 
high as the eye can reach, then darting down with an equal 
pace, it often, by such rapid hianceuvres, escapes the destruc- 
tive talops of its swifl pursuer. ’ 

It is a remarkable tact that the swi^ljow tribe, and proba- 
bly mftny other birds which absent themselves at stat^ pe- 
riods, siiould return annually to the same spot to build ttieir 
nests X^e s^wift, which for nine months has some distant 
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rojjjion Ih rotiiii in, was selected for the* purpose of an experi- 
nieilt to assertain this with precision. -‘At a farm-house in 
this rfhighbourhotxl, 1 procured several •swifts, and by taking 
off* two claws from the loot of twelve, 1 fixed upon them an 
indelible mark. The year f(|liowing their nesting places 
were examined in an evening when theyjiiad retired to roost, 
and there I found several of the marked birds. The second 
and third year a similar ^search w'as made, and did not fail to 
produce some of those which were marked. 1 now ceased 
to make fin annual search ; but at the expiration of seven 
years, a cat was seen to bring a bird into the farmer’s kitelien, 
and til is also proved to be one of those marked for the expe- 
riment. , • 

That the bird, wli^in the stimulus for migration is given, 
witli the choice before it of almost any part of Kurope for its 
annual excursion, shoulcl so uniformly not only revisit this 
island, but even select the same spoUfor its breeding place, 
is certainly a wmi/lcrful dhcurrcftcc. liut if birds were not 
* instinctively directed to retiyn to their old haunts, should 
we not fine! them over crowding some situations, wliilc others 
w ould be left desolate ? ^nd would not this be the case if the 
search of food was thp object of their migration? Mowever 
it may be admissible, in ^ne point of view, to consider the 
bird in its state of migration from this country, as a nearer 
neighbour than at first might be* conceived, if we may be 
allowed to consider distance or spa^'V*in the instance before 
us, as governed by the power of progressive motion, of w hat • 
consequence is it to the swift, which,, to use the animated 
expression of Mr. White, “ dashes through the air with the 
inconceivable swiftness of a meteor,” whether he comes to us 
from b'ome neighbouring country, t)r the shores of Africa ? 
The wonder excited by the return of these birds again to 
tlieir old nesting places would at once cease, if we *ouJd be- 
lieve w'liat has been asserted by'^some naturalists, and gained 
credit with many, namely, timt at the time they disappear 
from us, they submerse themselves in ponds and rivers, and 
in this situation become torpid. If this idea had not been en- 
couraged and supported by some new hypothesis, I should 
hardly have thought it necessary to have taken aijy serious 
notice of it ; but as the matter how stands, I will just state 
my opinion, why 1 think it infpossible for any birds to be dis- 
posed of in this way. * 

Pdmit me first to call to your recollection the se^on of 
the year at which many of these birds disappear. It hajipens 
when they feel no cold blast to bjcnuinb them, and when the 
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common food with which they are supported iS dAribiitcd 
through the air in the greatest abundance. At such a time, 
what can be the inducement to therfi and* their youn^ ones, 
which have but just begun to enjoy the motion of their wings, 
and play among the sun-beanqis,. to take this dreary plunge ? 
And how isXhe ofliqe^of respiration to be performed during 
the nine months’ watery resic^nce? The structure of the 
lungs of birds differs not essentially from that of quadrupeds, 
and therefore all communication with the atmosphere being 
cut off from the first moment of submersion, the ‘'possibility 
of a bird living nine months, or indeed as many minutes, 
under water, appears to be totally irreconcilable with the 
nature of their structuVe. ,^1 have taken a swifl about the 
10th of August, which may be consideirid as tlie eve of its 
doparturci^and plunged it into water ; but like the generality 
oi’ animals which respire atmospheric aii*,‘ it was dead in two 
minutes. • 

At the coming on of sprihg we tlb9crve*eur more domestic 
birds, those that approach our^ houses, and are most familiaro 
to us, assuming new habits,* The voice, gesticulation, aitd 
the attachment which the male begjns to'^show tp the female, 
plainly indicate some new agency acting upon the constitu- 
tion, This newly excited influence, which so conspicuously 
alters the habits of our birds at home, is, at the same time, 
exerting itself abroad upon those which are destined to re- 
sort hither. It is thc^«;^reparation wliich nature is piaking 
for the production of an offspring by a new arrangement in 
the structure of their, organs. 

No sooner is the impulse arising from this change suffi- 
ciently felt, than the birds are directed to seek a couiury 
where they can for a while bo better acconunodate'd with 
succours for their infant brood than in that from which they 
depart. - *• 

L'he business of nesting then begins ; and as a convincing 
proof that nesting is the chief cause of their errand here, 
this, and its natural consequences, occupy their attention 
from the time of their coming tonthc day of their departure. 
This is illustrated by the despatch which some of them make 
in performing the object of their mission. Tlie cuckoo 
finishes this, business in a ’’shorter space of time than any 
other4)ird^v)llit as he deviated so widely from the common 
laws of^^l^ foathered society, 1 slialV select the swift, as a 
better example for pointing out the fact. The swift shows 
himself here about the beginning of May (sometimes a few 
stragglcis appear earlier), ^und by the beginning of August 
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he has completely reared his young ones, which schlom con« 
sist'or more tlian two* At once the old birds and their family 
take t])cir leave, and art seen no more for that season. Now 
his farther residence cannot be rendered unpleasant by any 
disagreeable change in the tejfiperature of the air, or from a 
scarcity of his common food, which at ^this tinie abounds in 
tlic greatest plenty. ^ 

Now, sliould the prinjiiple I have laid down be admitted, 
namely, that these birds come here for scarcely any other 
purpose than to produce an offspring* and retreat when the 
task is finished, how easily will a\\ circumstances ■ be recon- 
ciled ? and how .little mysterious will those things appear 
which naturally seemed unaccquntAble to those who liave 
written before on tlu^ same subject. 

The spring migrating birds do not arrive here, at first in 
very large numbers.* It jnay be observed, that in the early 
part of April a few swallows majr be^scen ; soon after these 
a few solitary mai^ins, and as the month advances now and 
#thcn a swift. On the walls oj Berkeley Castle, niartins build 
their nests in great numbers. 4 availed myself of their situ- 
ation, and took several of them on the same night, the latter 
end of May. On dissection, the cause of their gradual and 
successive migrations appeared obvious, the ovaria being in 
very different states of progressive forwardness* While one 
bird, presen ted embryo eggs in the ovarium as large as peas, 
in another they were found no* kfrger ’ than hemp-seed* 
These were the extremes ; for in the other birds tliere ap- 
peared all the intermediate stages, frofn the enlargement of 
the ovaria, sufficient to give the stimulus for migration, to the 
dt'gree of forwardness just described. The ^ame gradations 
in the ktate of the male corresponded with that of the ovaria 
hi the females* This progressive arrival is not confined to 
the swallow tribe : till tlie birds Aat come early in the spring 
appear in the same gradual manner. I cannot help observ- 
ing, that here the wise design of Providence is very conspi- 
cuous. Their appearance keeps pace with that of the insects 
w'hich are to afford them fowl. If the numbers which flock 
in upon u5 in May were to arrive in April, when only part of 
tliem appear, till must be insufficiently supplied, antj^many of 
course perish from a want ^ the needful succours ; but by 
the middle of May, niyriad^if insects have produced eggs, 
and great numbers h*jve either brought forth, or matured 
their progeny ; and it may be remarked, there is ^till a 
greater increase of insect food by the time the young birds 
begin to require it. Swallows, qii their first coming, feed 
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principally upon gnats. These insects arc called forth from 
tlieir wintry retreats when the air is but moderately lichted, 
4*8 degrees of Fahrenheit's thermometer being sufficient to 
put them on the wing. It is in pursuit of them that we see, 
i;i cool weatlier, the swallow^incessantly skimming over the 
surface of ponds apJ brooks ; and their thus early hovering 
over water lias strengthened Slie idea of their having lately 
emerged from their watery abode, vhere they are supposed 
to have lain dormant during the winter. ? But they arc driven 
by necessity to feed on the gnat. Like the swift and martin, 
their more favourite food is a small beetle of the scarabeus 
kind, which, on dissection, I have found in far greater abun- 
dance in their stomach^* thap any other insects. 

The state of the female and male, which I have alluded to, 
sometimes comes on prematurely, and in the same manner 
sometimes subsides. When this happens, •'swallow's and martins 
desert their nestlings,«and leave them to perish in the nest. 
The economy of the animal seems to beVegulated by some 
external impulse, which lead^ to a train of consequences.i 
When this change takes place, the bird becomes impelled by 
a stronger principle, that is, the desire of self-preservation. 
This sometimes happens when the^v produce a very late 
hatch. A pair of martins hatched* four broods of young ones 
in tile house qf a tradesman in this place, in the year 178(). 
The latter brood was hatched in the early part of October. 
About the middle of* li\e month the old birds went off, and 
left their 3 'ouiig. ones, about lialf fledged, to perisli. The 
pair returned to the^nest, the 17th of May, 1787, and threw 
the skeletons out. 

Thus scarcely a winter passes but «we hear of a nest of 
robins, hedge-sparrows, jtnd some others of the smalltfr birds. 
We have been informed by Pennant, and it has been noticed 
also by others, tliat the cutkoo has been beard to give his 
song so early as the middle* of February, two months sooner 
than the usual time. I’he same deviation from the ordinary 
course of nature, which prematurely occasions the pairing of 
our domestic birds above rnenfc’oned, proves the stimulus, I 
conceive, to certain unsoasonabic migrations, and* accounts 
lor the irregularity first noticed. The same argument is of 
course applicable to tlie prbmj|ure appearance of any other 
migrating birds. The mont*of March sometimes affords 
us warm weatlier for several successive days. At this time 
I ha^^e often seen the snake basking under a liedge. 'J1ie 
li/.arcf, too, has been invited from his cold retreat; but never 
could tjie swallow or^the martin, although 1 have taken 
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every opporfunity of looking for them* during the transient 
sunshine, and made diligent enquiries of others. At the fur- 
ther advancement* of spring, often in April, when, from the 
long prevalence of north-easterly winds, the weather becomes 
unseasonably cold, and even tiposty, swallows, martins, and 
other early migrators, appear among us. » But tljcy soon ex- 
perience the hardships of ifn inhospitable reception : the 
insects that should afford them food being still in a state of 
torpor in their recesses, and unless called forth by 

some agreeable change in the air, the unfortunate birds perish 
for want of food. This I have known happen during an in- 
clement spring, and have picked up starved martins under 
their nesting places, and willow yreifk, which have perished 
under hedges, tlirougii a want of succours. 

Unlike the migrating birds that winter with us, of which I 
shall speak in a suli%equ<vnt part of this paper, the spring or 
summer birds do not possess the disposition to change the 
scene and seek a sfiore •genial clime, when this country is so 
•overspread by frost as to denjij them their common supplies. 
This, 1 imagine, ^yill admit of an easy explanation. Tlie 
winter birds require notl^ng here but food and shelter. Our 
sunimer visitors come *for more A^arious and important pur- 
poses. Had they, like the former birds, been endowed with 
a disposition to wander on certain changes of the atmosphere, 
the great design of their migration, as it must have proved 
fatal to the business of incubatior\^ -•Al the rearing of their 
yoiuig, would have been frustrated. It may be worthy of* 
remark, that both the summer and wjnter migrating birds 
are, on their arrival here, well received by the domestic 
natives, and neither <^reate quarrels nor excite fears. The 
redstart builds its nest in the sanfc tree Avitli the titmouse, 
and the redwing feeds peaceably in the same meadoAV with 
the starling. • 

I proceed now to make some '’observations on another kind 
of migration, directly opposite to the foregoing, namely, the 
retuVii of the spring migrators to their respective hotnes. 

The great disproportion tii numbers between those species 
of birds wliich quit the country in sumqier, and those that 
leave it at the autumnal season, has led naturalises to lose 
sight of the early migratonu aifd to confine their reflections 
on the subject to the late^ftes only. Hence the common 
observation, that they ^re all driven off through a failure of 
food, or a cold temperature of the air. But seeing thaj;*inany 
of them disappear in the summer season, when food is placed 
before them m the greatest plepty, we must .seek»for some 
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other cause. If we^e^auiiiic what is now going forward in 
the animal economy, dissection will point out a change in the 
organs of the bird, thte very opposite to that which took* place 
in the spring. These parts now begin to shrink, the dispo- 
sition for raising a farther progeny ceases, and the nuptial 
knot is dissojved. Wthat inducement have they to stay longer 
in that country, where, I tKink, it clearly appears tlieir 
chief object is to multiply their specie^ This beifig now 
effected, they retire to different paits o|Phe globe, doubtless 
better suited to their general disposit^is and wants, when 
disengaged from parental duties. In many of the migrating 
species, indeed in the far greater number, the disj)osition for 
farther incubation, and tine reason for their procuring a far- 
ther supply of insect food, cease at the same time. It is pretty 
evident from the habits of the cuckoo and the swift, that quit 
us in the summer as soon , as their nestii^g is at an end, that 
swallows, martins, and those birds that disappear in the au- 
tumn, would depart at an earlier season, iven though their 
supplies were to continue, if th^ rearing of their young were < 
perfected. Indeed, us has btJen before observed, so strong 
does this propensity now and then appear, that it overcoiiies 
even tlie obligation of rearing their yonng when hatched late 
in the season, and they are sometiiVies left in a callow state 
to perish in their pests, lliis premature departure probably 
arises from a reverse of that stimulus winch occasions the 
too early migration of (W ««pring birds, as has been noticed 
• in a former part of this essay, namely, a change wbidi 
takes place in their organisation. 

One of the most singular occurrences in the^ liistorj’' of 
migration is the, mode of departure of *ihe young birds from 
the country where they were produced. It may be conceived 
that the bird which had once crossed the Atlantic, or any 
other ocean, might have sdnietliing impressed upon it that 
should prove an inducement to its return ; but this cannot be 
an incitement to the young one. The identical bird, wdjich 
but a few weeks before burst from the sliell, now unerringly 
finds, without any apparent guide;' a track that leads it safely 
to the place of its, destination, perhaps, in many instances, 
over the ^idest oceans. 

It is well kuQwn, that those iurds which incu!)ate several 
times in thej^PMe of one sutiMn^r forsake their first broods ^ 
when require their protection ; and being now ' 

alien aM ^*iB^ cannot, in their parents, find the guides that 
course. As swallows and martins congregate 
pri^UpS^icirr departure fr^m us, it may be said* that their 
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y(»ung, tijough discarded, may mingk; with the common 
flock? and in this particular instance 1 am 'ready to admit that 
it is pit>bable they cnay do so : bat there* are many migrating 
birds timt never either associate with swallow's and martins, 
or join together in flocks, as ^le nightingale, redstart, and 
ijuiecd the iar greater number. As a striking proof that the 
parent bird cannot pohsibly bc*tlie guide, in one instance at 
least, we may point out .the cuckoo, whose ofispring finds a 
distant shore in per(<4H> safety,' although it could never know 
the parent to whom itVas indebted for existence, and though 
its existence, in numberless instances, must have Uikcn place 
even after the departure of the parent. For the old cuckoos 
invariably leave us early in July,,w'hfin many of tJicir eggs 
are yet unliatched in ^le nests of those small birds to whose 
fosteriiig cure they are entrusted. Compared w'ith (juudru- 
peds, and some other anjpials, birds may be considered as 
acquiring tlie adult state at an early* period, and the young 
bird, at the time tiP its Jeaving vfs, may be looked upon as 
possessing power equal to tlie^dd one in procuring^ Ibod, ve- 
locity of flight, A'C. 'fhe parent bird, from having lost that 
stimulus by the subsiding, of that .state of its organs, whicli 
urged it to incubation ayd detained it licre, is now ri duced to 
a condition similar to that^of its oflsj^ring, both falling into 
the sajue habits, and remaining in.the same state with respect 
to organisation, until the returning c'uMs ot‘ nature urge them 
to quit tliat country again fo whi^- • ibey are //ow about to 
depart. 

The winter birds of passage, as they aye commonly called, 
begin to take their leave of us abtiul the same time that the 
spring niigi’ators are taking wing to pay us their annual visit. 
As the* latter appear among us in gradual succession, so in 
like manner the former di.sappcar. • They are both actuated 
by the same impulse, the former jh leaving, fgid the fatter in 
coming to this country. As soori as the stimulus becomes 
sufficiently felt, they quit their homes in quest of a country 
better suited to their intended purpose than their own. 

That a want of food camtot be the inducement, must be 
obvious to the slightest observer. When, the redwing and 
fieldiare quit this country, it abounds with that foqfl which 
they prefer to any other ; and at* tliis time they are in the 
ihiest condition ; the redwingl^ortcn enjoying their plenty by.^ 
ftsembling together on ,trees, and there uniting their feeble 
voices, make no unpleasant song. ^ 

The migration of the winter birds is less distinctly marked 
than that of the spring migratoi;s. The snipe, tl»e wild- 
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duck, and the wood-pigeon, breed here in considerable num- 
bers ; the two latter,* indeed, particularly the wood-pigeoif, are 
so numerous in summer, that we shoiUd haAlly be rcinirided of 
the migration, tlid they not pour in upon us in such immense 
flocks hi the winter. They ^re accompanied by the stock- 
dove, whicli 1 have ^never known to breed here. Tiie home- 
bred wild-ducks aro easily distinguished by the men who 
attend decoy-pools, by the meanness}, of their plumage, when 
compared to the brightness of those bMs which come from 
abroad. The former are taken some weeks earlier than the 
latter. 

The most conspicuous among the winter migrating birds 
are the redw'ings and fidldfj^cs. These are regular and uni- 
form in their api)earance and disap 2 )c.»rancc, and I believe 
never risk the trial of incubation here, at least I never could 
hear of a single instance. . The food of tiiese birds has in the 
works of every naturalist I have ever had access to, who had 
written on the subject, been pointed eut aU the haw, the fruit 
of the white thorn. ^ • 

This is iin error that has lon^ wanted correction ; for in 
open weather they take them m v^ry scanty quantities, and 
feed on the ground on Avorms and siuch insects as they can 
fiiid. .Although repeated examinations of the contents of the 
stomach have afforded the best proof of this, yet there is 
scarcely any need of calling in its aid in the present instance, 
as we may be convincdtW>f the fact, by seeing them in flocks 
feeding on the ground in open fields and meadows. I do not 
deny their taki?ig tliQ, haw and other vegetable food from the 
hedges, but they do it in so sparing a way, that I have re- 
marked, that redwings and fieldfares^ die through hunger 
during the long continuance of frosty weather, wliile the 
haws on the hedges were by no means deficient. The occa- 
sional departure of these anti some other winter birds during 
a long continued frost must be very obvious. 'J'Jie greater 
number disappear soon after its commencement, if it sets in 
very severely : some few are always left behind, and are soon 
starved, if not fortunately relieved by a tliaw. Those that 
are driven to this necessitous migration probably; jiursue a 
track thqt quickly leads them out of the reach of frost. Of 
these flights I shall produce* ins ton ces, which render it proba- 
ble that they' a|!e able even to outstrip its course. ^ 

The approach of intense frost is oru>n, to a certainty, mad* 
knowi^ to'tS, by the appearance of a numerous tribe of wat< T 
birds, ^ofne of which are rare, and seldom show thcmselvi s 
Here 4)n» any. other occasiop. We commonly see' them tlirv-e 
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or four days prior to tlie setting in of very severe frosty wea- 
ther.* This was manifest at the latter end of the year 1794*, 
at the Coming on of the ‘severe season that ensued. In the 
river’Severn, about a mile and a half to the westward of this 
j)]ace, * were seen and -taken ij^any species of water-birds, 
that generally confine themselves to tlie,, more northern re- 
gions. Far more pleasant is it«to see during the continuance 
of hard frost, the return gf those birds which had left us at 
the beginning. These are pleasant omens, and most cer- 
tainly forbode a thaw. 

To recapitulate the substance of my observations. I have 
first adduced some arguments in support of migration, tlie 
fact iWelf not being generally adiyiUAl by naturalists of ce- 
lebrity, and also again^jt the hypothesis of a state of torpor, 
or what may be termed the hibernating system. I have 
represented that the 'swallow tribe, ^ and many other birds 
that absent themselves at stated peVi'^ds, return annually to 
the same spot to b^tld their nests i and at the same time that 
,'^ny inference drawn from thi^ fact in support of a.state of 
torpor would be fiillacious upon pljysiological principles. 
That certain periodical (jjianges of their organs are the in- 
citing causes of niij^rali(,pi I have stated many facts, hitherto, 
I believe, unnoticed, chiefly ith respect to the catfse w Inch 
excites tlie migrating bird, at certain seasons of the year, to 
ipiit one country ibr another, anif the need of a ei/untry 
where they can for a while* be ,bet/c# accommodated w'ith 
succours for their infant brood than in that from which they 
depart. It is also attempted to he shown, that their de- 
^parture from this country is not in consequence of any dis- 
agreeable change in fihe temperature of the air, or from a 
scarcity of their common food, but ibe result of the accom- 
plishment of their errand, tlie incubation, and rearing of 
their young. That successive annvals of migrating birds are 
attributable to the progressive dc^’elopement already noticed 
in tlie male and female ; that progressive developements are 
wise provisions of nature ; that premature arrivals and depart- 
ures are frequently to be acecpintcd for on the same principle. 

With respect to the w inter birds of passage, 1 have stated 
that they quit their homes (this country) in spring, in ques^ 
of a country better suited to their intended purpdse thai\ 
their own ; that they are actuated by the same impulse in 
Quitting this country that causes the spring birds to come to 
itj and that want of food cannot be the inducement; that the 
emigration of the winter birds is less complete than tliat of 
the others (the spring migrators)^; that some spod<;s breed 
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heie, especially the ‘^vild-duck and wood-pigedn ; that tlie 
redtvings and fieldlarcs are tlie most regular and uniform m 
their appearance aivd disappearance, aiivl, most probably, 
never risk the trial of incubation here ; that they quit the 
country tetnporarif^ ^in sev<irc and long continued frost 
through want of food, and return to it again at the approach 
of more temperate weather ; Hhat the arrival of water birds 
forebodes the approach of intense frrjst, the usual return of the 
winter birds, a thaw ; that examinations of the latter prove 
them to have taken long flights before their return, and seta 
the fact of temporary migration beyond the reach of doubt. 

On ifm Corrosion of CSppef Sheeting hy Sea TFater, and on 
Methods of pret^enting this Effect; and on their Application 
to Ships of War and otlter Ships. By Sir Humi'^ry 
Davy, Bart, President of the Boyal Society. 

The attention of Sir Humphry Davy having been di- 
rected to the rapid decay o^the sheotingSf our ships of war, 
by the 'Coimnissioners of tin; Navy Board, he commenced 
his investigation of this subject by some, experiments on the 
causes of the action of sea water oiv copper. 

When a jnece of polished copper is sidfered to remain in 
sea water, tlie first effects observed are, a yellow tarnish 
upon the copper, and a cloudiness in the water, which take 
place in two or three hours : the Luo of the cloudiness ia* 
at ^ir^t white ; it gra(hj<.i\iv becomes green. In less than a 
day a bluish-green precipitate appears in the bottom of the 
vessel, which l onstivitly accumulates ; at the same time tliat 
:Iie surlh(;e of the co})per corrodetu appearing red in the 
water, and grass-green where it is in aontact with air. Gra- 
dually carbonate of soda'foniis upon this grass-greon inatter; 
and tliesc changes continue till the water becomes much lesi 
saline, t 

The green precipitate, wlien examined by the action of so- 
lution of aihmonia and ether tests, appears principally to con- 
sist of an insoluble com])Ound of copper (which may be con- 
sidered as a hydi ated sub-muriate) and hydrate of magnesia. 

On pursuing his enquiry with various specimens of copper, 
taken ti oni ditferent ships, some of which had been considered 
as rcmarkabl-^^^ their durfibility, and others for their rapid 
decay — )j|^^|^tliircrencc solne persons had supposed to 
result frc|i^e* ^dilferent states of the metal in regard to 
purify, -r^^Jwund, that although differently alloyed, they 
olferea inconsiderable differences in their action on 

%ea wati g^ iid, consequently, he inferred tliat the changes 
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tboy had undergone .must have depeh^^ed on other causes 
than ^the relative puri^ of the metaL Sir Humphry Davy 
h^ad, as early as tlTe year 1806, advanced the hypothesis, that 
chemical and electrical changes may be identical, or depend- 
ent on the same property of master. Hf also showed that che- 
mical attractions may be exalted, modified, or destroyed by 
changes in the electrical states of bodies ; that substances 
will combine only when*they are in different el^rical states ; 
and that, by bringing a body naturally posit*, artificially 
into a negative state, its usual powers of combination are alto- 
gether destroyed. By reasoning on this hypothesis, he was 
led to the discovery which is the suWeet of this paper. 

He says, “ Copjjer is a mctaionly weakly positive in the 
elcctro-chcmical scale ; and, according to my ideas, it could 
only act upon sea water when in a positive state ; and, conse- 
quently, if it could 6e rejidcrcd slightly negative, the corrod- 
ing action of sea water upon it would be null ; and whatever 
might be the diffK^*cnces of the kinds of copper sheeting and 
their electrical action upon ^ach other, ^till every* effect of 
chemical action inyst be prevented, if the whole surface were 
rendered negative. But how was this to be effected ? I at 
6rst thought of usingi a Voltaic battery ; but this could be 
liardly applicable in practice. I next thought of the contact 
of zinc, tin, or iron : but I was for some time prevented from 
trying this, by. the recollection that the copper in the Voltaic 
battery, as well as the zinc, is^’:ss*olved by the action of 
diluted nitric acid ; and by the fear that too large a mass of ' 
oxidable nietal would be required to .produce decisive re- 
sults. After reflecting, however, for some time on the slow 
and weak action of water on copper, and the small dif- 
ference which must exist between their electrical powers, 
and knowing that a very feeble chemical action would be de- 
stroyed by a very feeble electi^cal force, I resolved to try 
some experiments on the subject. I began with an extreme 
case. 1 rendered sea water slightly acidulous by sulpliuric 
acid, and plunged into it a polished piece of copper, to which 
a piece of tin was solderei equal to about one twentieth of 
the surface of the copper. Examined after three days the 
copper remained perfectly clean, whilst the tin w|ts rapidly 
corroded : no blueness appeared in this liquor ; though, in a 
comparative experiment, wh6n copper alone and the same 
fluid mixture was use/^, there was a considerable corrosion of 
tile copper, and a distinct blue tint in the liquid. 

“ If one twentieth part of the surface of tin prevenled the 
action of sea w&tcr, rendere’d slightly acidulous b}' (Sulphuric 
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acid, 1 had no doubjt'that a much smaller quantity would 
render the action of sea water, whiqh defended only , upon 
the loosely attached ‘oxygen of common air, perfectly null ; 
and on trying , part of tin, I found the effect of its prevent- 
ing the corrosion of thp copprtf perfectly decisive. 

“ This general recult being obtaineef, I immediately insti- 
tuted a number of experi mentis, in most of which 1 was as- 
sisted . by IV^ Faraday, to ascertaint all the circumstances 
connected wiln the preservation of copper by a more oxidablc 
metal. 1 found, that whether the tin was placed either in 
the middle, or at the top, or at the bottom of the sheet of 
copper, its effects were the same ; but, after a week or ten 
days, it was found that the< defensive action of the tin was 
injured, a coating of submuriate havin^f formed, wliich pre- 
served tlie tin from the action of the licjiiid. 

“ With zijic or iron, whether malh»able*“or cast, no such di- 
minution of effect was prodpeed. The zinc occasioned only 
a white cloud in the sea water, which speedily sunk to the 
bottom of the vess^'l in which tlv' experiment was made. Tlie * 
iron occasioned a deep orange precipitate : but after many 
weeks, not the smallest portion of fO}>pcr was found in the 
water ; and so far from its surface buing corroded, in many 
parts there was a regeneration of ziitc or of iron found upon it. 

« In pursuing these resej^rches, and applying them to every 
possible form and connection of sheet copper, the results 
were of the most satisf{teK>ry kind. A piece of zinc as large 
as a pea, or the point of a small iron nail, were found fully 
adequate to preserve* 40 or 50 square inches of copper ; and 
this, w'herever, it was placed, whether at the top, bottom, or 
in the middle of the sheet of copper, and whether the copper 
was straight or bent, or' made into coils. And where the 
connection between differsnt pieces of copper was completed 
by wires,* or thin tiiaments *pf the fortieth or fiftieth of an 
inch in diameter, the effect was the same ; every *side, every 
surface, every particle of the copper remained bright, whilst 
the iron or the zinc was slowly corroded. 

** A piece of tliick slieet cop|«ir, containing on both sides 
about 60 square ihqlies, was cut in such a manner as to form 
seven divisions, connected only by the smallest filaments that 
could be left, and a mass df zinc, of the fiftii of an inch in 
diameter, was soldered to the upper division. The whole was 
plunged under sea water ; the copper remained perfectly 
polished. The same experiment was made with iron : and 
now, auer a lapse of a month, in both instances, the cop[>er 
is as bright as when it wqs first introdriced, whilst similar 
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pieces of copper, undefended, in Uie.sdme sea water, have 
undergone considerable corrosion, and produced a large 
quantity of green* deposit in the botton\ of the vessel.- 
. A piece of iron nail about an inch long, was fastened by a 
piece of copper wire, nearly a^foot long, to a mass of sheet 
copper, containing about 40 ^uare finches, and the whole 
plunged below the surface of^ea water :*it was found, after a 
week, that the copper was defended by the i ron i n the same 
manner as if it had been in immediate contactfljp. 

“ A piece of copper and a piece of zinc solcKed together 
at one of their extremities, were made to form an arc in two 
different vessels of sea water; and the two portions of water 
were connected together by a smail mass of tow moistened 
in the same water : file effect of the preservation of the cop- 
per took place in the same manner as if they had been in the 
same vessel. ^ 

“ As the ocean may l?e considered, in its relation to the 
quantity of copp^ in skip, as an infinitely extended con- 
j duetbr, I endeavoured to ascertain whether this circumstance 
would influence the results ; •by placing two very*fine copper 
wires, one undefeAded, the other defended by a particle of 
zinc, in a very large vessel of sea-water, which water might 
be considered to bear Ihe^same relation to so minute a portion 
of metal as the sea to the metallic sheeting of a ship. The 
result of this experiment was the same as that of all the 
others ; the defended copper uiulcjwTnt no change ; the 
undefended tarnished, and deposited a green powder. 

« Small pieces of zinc were soldcjred to different parts of a 
large plate of copper, and the whole \)lunged in sea water: 
it vras found that t|ie copper was preserved* in the same 
manner as if a single piece had been used. * 

“ A small piece of zinc was fastened to the top of a plate 
of polished eopper, and a piece lof iron of a much larger size 
was soldered to the bottom, and the combination placed in 
sea water. • Not only was the copper preserved on both sides 
in the same manner as in the other experiments, but even the 
iron ; and after a fortnight^ both the polish of the copper and 
the iron remained unimpaired.” 



Additional JRxperiments and Ofyiervations on the Application 
of Electrical Combinations U:o the Preservation of the Copqyer 
Sheathing of Ships, and other Purposes. By Sir 
Humphry JJayy, Bart. 

Sir Humphry Davy, in this paper, presents thc^ results 
of his progressive exueriments, made ini our naval ^establish* 
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merits at' Chatham and«Portsmouth. These resuks are con- 
formable with his original theoretical views. « 

“ Sheets of copper^ defended by from to -Dffiy pavt of 
their surface of zinc, malleable and cast iron, were exposed, 
for many weeks, in the flow o^ the tide in I^rtsmouth har- 
bour, and their weigl^s^ ascertained before and after the ex- 
’ periinent. Vfhen the metallic [votector was from to 
there was no^rrosion nor decay of the copper ; with smaller 
quantities, 4|Bas from to '-,'^5, tfie copper underwent a 
loss of weigli^which was greater in proportion as the pro- 
tector was smaller ; and as a proof of the universality of the 
principle, it was found that even part of cast iron saved 
a certain proportion of the copper. 

“ The sheeting of boats anA ships, prot^'ctod by the contact 
of zinc, cast and malleable iron in diiferent proportions, 
compared with those of similar boats and sides of ships un- 
protected, exhibited brighl surfaces^ wdiilst the unprotected 
copper underwent rapid coi1*osion, be^omk^ first red, then 
green, and losing a part of its substance in scales. ^ 

“ Fortunately, in* the course Sf these experiments, it has 
been proved that cast iron, 'the substance*^which is cheapest 
and most easily procured, Is likewise most fitted for the pro- 
tection of the copper, it lasts longer tfian malleable iron, or 
zinc ; and the plumbaginous substance, which is lef’t by the 
action of sea water upon it{ retains the original form of the 
iron, and does not impede the electrical action of the remain- 
ting metal. 

“ I bad anticipated the deposition of alkaline substances 
in certain cases upon *thc negatively electrical copper. This 
has actually happened. Some sheets jf copper, that have 
been exposed nearly four xionths to the action of sea Water, 
defended by from .^7, to of their surface of zinc and iron, 
have becqme coated with a white matter, which, on analysis, 
has proved to ,be principally tarbonated lime, and carbonate 
and hydrate of n}agnesia. The same thing has occurred with 
two harbour boats, one of which was defended by a band of 
zinc, the other by a band of iroq, equal to about -^7. of the 
surface of the copper. 

« These sheets an‘d boats remained perfectly clean for many * 
weeks, as *Iong as the metallic surface of the copper was ex- 
posed ; Uut lately, since it has become coated with carbonate 
of lime and magnesia, weeds have adhered to these coatings, 
and irfsccts collected on them ; but orf the sheets of copper, 
defends by quantities of cast iron and zinc, bearing a pro- 
portion bglow the electrical power of the copper being 
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ess negative, more neutralised, and in equilibrio with 

that of the menstruum, no such cnlict of deposition of 
alkaline matter oi« adherence of weeds has taken ,:^]ace, and 
the surfkce, though it has undergone a* slight degree of solu- 
tion, has remained perfectly clean : a circumstance of great 
importance, as it points out ftie limits of ^protection ; and 
makes the application of a ven^ small quantity of the oxidable 
metal more advantageous in lact than that of a larger one. 

“ The wear of cast iibn is not so rapid ; but Aat a mass of 
two or three iiiches in thickness will last for some years. At 
least the consumption in experiments which have been going 
on for nearly four months does not indicate a higher ratio. 
This must, however, depend on the ijplation'of its mass to that 
of the cojq>er, and iy)on other ^reumstanccs not yet ascer- 
tiiined (such as temperature, the relative saltness of the sea, 
and porhaf)S the rayidit}^^ of the motion of the ship) ; circum- 
stances in relation to v^hich 1 am about to make decisive 
experiments. / * ' * 

“ Many singular facts have occurred in the course of these 
researches. 1 shall mcntion*spiiie of the»i, that J *have con- 
firmed by repeated experiments, and which have connections 
with g^'iieral scienee. ' 

• “ Weak solulioiiM oV act strongly upon copper; strmig 
ones, as brine, do not afl’ect it; and the reason seems to be, 
that they contain little or no atir4)spheric air, the oxygene of 
wdiicli seems necessary to give the qlectro-positivc principle 
of change to nienstnia of this cl«ss. 

« 1 had antic ipated the result of this experiment, and upon* 
the sanie principle of some? othei s. • 

' Alkaline solutions, for instance, impede or prevent the 
action of sea wate/ on copper ;. having ii> themselves th.e 
positive electrical energ}^, which renders the copper negative.^ 
Lime water oven, in this way;, renders null the power or 
action of copper on sea water.* 

“ The tendenc}^ of electrical and chemical action being 
always to produce- an equilibrium in the electrical powers, 
the agency ol’ all combinations formed of metals and fluids 
is to occasion decompositions, in such an order that alkaline, 
nietnllic, and inflamnnible matters art# determin*. cl to the 
negative part of the combination, and chlorine, i«>dinc, oxy- 
geiie, and acid matters to the positive part. I have sliown in 
the Bakerian lecture for 1806, tlmt this holds good in the 
Voltaic battery. 'Ilic same law applies to these , feebler 
combinations. If copper in contact with cast iron bo placed 
in a vessel half iull of sea watcr^ancl having its surface par- 
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tiillly above that oP tjie water; it will become coated with 
carbonate of lime, carbonate of magnesia, and carbonate of 
soda ; and. the carbonate of soda w ill gra^hmlly accumulate 
till the whole surface in the air is covered with its crystals:—- 
and if the iron is in one vessel, and the Copper forming an 
arc with it in another; and^ third vessel of sea water in 
electrical conm'ctioit by asbestps or cotton is intermediate, 
the water in this intermediate vessel continually becomes les’* 
saline; and'^doubtedly, by a continuance of the process, 
niiglit be rendered fresh.” 


Further Pesenrehes on the Preservation of Metals hy JBlertreh 
chemical Means, By Sir HitMPiinY D atYj Bart, 

I'liR preservation of the copper sheeting of ships frorr 
corrosion, by electro-chemical means, dmving been satis 
factorily established by Sir Iliimphry'lWy, he subsequently 
directed his attention fo tlie important o^cumstance, howr 
far the cleanness of the bottom of the vessel, or its freedom , 
from the *adhesion«of weeds, qi^ animals of the polypus and 
other kinds, w'ould be influenced by this' preservation. lie 
says, “ As long as the whole surflice of the copper changes or 
corrodes, no such adhesions can oepur*; but wlien this green 
rust has partially formed, the copper below is protected by it, 
and there is an unequal action produced, the electrical effect 
of the oxide, submuriafp, and carbonate of copper formed, 
being to produce a more raj^id corrosion of the parts still ex- 
posed to sea water ; so that the sheets are often found per- 
forated wdth holes in *one part, after being used five or six 
years, and comparatively sound in other parts. 

‘‘ There is nothing in the poisonous nature of the metal 
which prevents these adhesions. It is the .'<olution by wdiich 
they arc prevented — the wear of surface. Weeds and shell- 
fish readilj' adhere to the pois»jnous salts of lead wliicli form 
upon the lead protecting the fore-part of the keel ; and to the 
copper, in any chemical combination in which it is insoluble. 

“ In general, in ships in the navy, the first effect of the ad- 
hesion of weeils is perceived iqmn the heads of the mixed 
metal nails, which consist of copper alloyed by a small quan- 
tity of tin/> The oxides of lip and copper which form upon 
bead of the nail and in the space round it, defend the metal 
from the action of sea water ; and being negative wdtb respect 
to it, a*5tronger corroding effect is produced in its immediate 
vicinity^ so that the copper is often worn into deep and irre- 
gular cavities in these parts. 
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When* copper is unequally worn,#likewise in harbours or 
serfs, where the water is loaded with nlud or mechanical de- 
posits, thjs mud <«p thc»c deposits rest, in the roi%h parts or 
depressions in the copper, and in the parts where the dif- 
ferent sheets join, and afford soil or bed in which senwx'eds 
can fix their roots, and to which zoophytes and shell-fish can 
adhere. # ' 

“ As far as my experiments have gone, small quantities of 
other metals, such as iron,’ tin, zinc, or arsenief in alloy in 
copper, have appeared to promote the formation of an inso- 
luble compound on the surface ; and, consequently, there is 
much reason to believe nmst be favourable to the adhesion 
of weeds and insects. • 

“ I’he very first e-j^periment tiiat I made on harbour-boats at 
Portsnioutli proved that a single mass of iron protected fully 
and enti.ely man>'*sheqts of copper, wludher in waves, ti()es, 
or currents, so as to make them negatively electriral, and in 
such a degree aa^to dveasion the deposition of earthy matter 
upon them; but observations on tl)e elfeets ol‘. the single 
contact of iron iq^on a number of sheets of coj)per, where the 
junctions and nails worv covert'd with rust, and that had been 
in a ship for some years, showed that the action was weak- 
ened in the case of imperfect conned ions b}^ distance, and 
that the sheets near the protector were more defended than 
those remote from it. Upon this idea I projiosed, tliat v\lien 
shij)s, of which the copper sheajjiin^ w'as old and worn, were 
to be protected, a greater proportion ol’ iron should be used, 
and that if possible it should be more/listribiitvd, Tiie first 
experiment of this kind was tried on tlie S«nnn)ai*:ing, of 28 
guns^, in ArarcJi, 18^24, and whieli had bec^n co|)pcred three 
years before in India. Cast iro*n, equal in surface to about 
of tliat of the copper, was applied in four masses, 
two near the stern, two on the bows. She made a voyage 
to Nova Siotia, and returned in January, 1825. A laise 
and entirely unfounded statement respc'cting this vessel was 
pu])lislu'd in most of the newspapers, that tlic bottom was 
covered with w'ceds and banuielcs, 1 was present at Ports- 
mouth soon after she \v»as brought into,dock : tlu re was not 
the smallest weed or shell-fish upon the whole ol’^the bottom 
from a few' feet round the stcrfi protectors to the lead on licr 
bow. Hound the stern protectors there was a sligiit adhesion 
of rust of iron, and »q)on this there were some zoopjiytes of 
the capillary kind, of an inch and a half or tw'o jnches in 
length, and a number of minute barnacles, both Le?)as 
anatifera and Ikdaniis tinlinnalmhun. For* a LDnsidcrabli^ 
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fjpaco round the profc«tors, both on tJie stern anil hour, the 
copper was bright ; bAt the colour became green towards <he 
central parts of the ^lip ; yet even here Kie rust or verdi- 
grease was a light powder, and only small in quantity, and did 
not adhere, or come off in scales, and tlierc had been evi- 
dently little copper Iqst^in the voyage. Tliat the protectors 
had not been* the cause of the* trifling and perfectly insig- 
nificimt adhesions by jiny electrical e/fect, or by occasioning 
any deposition of earthy matter upon the copper, was evident 
from this — that the lead on the bow, the part of the ship 
most exp<»sed to the friction of the water, con tinned these 
adhesions in a much more accumulated state than that in 
winch they existed near *.110 stern; and there were none at 
ail on tljc clean copper round^the protectj'rs in the bow ; and 
the slight coating of oxide of iron seems to have been the 
cause of their appearance. , •' 

“ 1 had seen this ship (v>mc into dock in the spring of 1824-, 
before she was protected, covered with»thiclfifcgreen carbonate 
and submqriatc of copper, and wjth a number of long weeds, 
principally fuci, anil a quantity of zoophytes, adhering to 
different parts of the bottom ; so tha^ this first experiment 
was highly satisfactory, though made unfier very unfavourable 
circumstances. * 

“ The only two instances of vessels which have been recently 
coppered, and which have ri'iade voyages furnished with pro- 
tectors, that I hdve had r.n opportunity of examining, are the 
plizabeth yacht, belonging lb the Earl of Darnley, and the 
(’arnebrea Castle, an Indiaman, belonging to Messrs. Wigram, 
The yacht was protected by about A ^^tli part of malleable 
iron, placed in two masses in the stern, r She liad been oc- 
casionally emplo^’ed in sailvng, and had been sometimes in 
harbour during six months. When 1 saw her in November, 
slie was pe^rfcctly clean, and the copper apparently untouched. 
I-iord Darnley informed me, thht there never had been the 
slightest adhesion of either weed or shell-fisli to her copper, 
but that a few small barnacles had once appeared on the loose 
oxide of iron in the neighbourhood# of the protectors, which, 
however, were immediately and easily waslied off. The 
Carnebrea Castle, a large vessel, of upw'ards of 650 tons, was 
furnished ^^ith four protectors,* two on the stern, and two on 
the bow, equal together to abouf-jjy of the surface of the 
copper. “"She had been protected more, than twelve months, 
and had made the voyage to Calcutta and back. She came 
5nto the* river perfectly bright ; and when examined in the 
dock, ^ae found entirely free from any adhesion, and 
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offered a beautiful and almost polislied surface ; and there 
seemed to be no greater wear of copffer than could be ac- 
counted for from* mecllanical causes. * 

At JLiverpool, as I am informed, several ships have been 
protected, and have returned after voyages to the West Indies, 
and even to the East Indies. The proportion of protecting 
metal in all of them has buen beyond what 1* have recom- 
mended, to ; yet; two of them have been found per- 
fectly clean, and with the copper untouched, after voyages 
to l3emarara ; and another nearly in the same state, after 
t^o voyages to the same place. Two others have had their 
bottoms more or Jess covered with barnacles ; but the pre- 
servation of the copper has been in nil cases judged complete. 
The iron has been jil.aced along^ the keel on both sides ; and 
the barnacles, in cases where tliey have existed, have been 
generally uj)on tin? flat, of the Iwttom ; from wdiich it may 
be concluded, that they adhered eitjier to the oxide of iron, 
or the calcareou# deposits occasioned by the excess of nega- 
tive electricity. ^ 

“ In the navy, the proportion adopted Has been only of 
cast iron, at least for >^ssels in actual service, and when tlie 
object is rather cleanyess than the preservation of the copper# 

“ It is very difficult tn point out the circumstances which 
-omits, such as these mentioned with respect 
ro l.»v«r'-ooj tciders. so different^ under apparently the same 
circumstances, *. < 7 . why ships slioidd exhibit no adhesions 
or barnacles after two voyages, wnilst on another ship, with 
the same quantity of prott*ction, they should be found after a 
single voyage. 'I'liis may probably depend upon one ship 
having remained rest in harbour longer tiiaii another, or 
havihg been becalmed for .a short’time in sifallow sea*i, where 
ova of shell-fish, or young shell-fish existed ; or upon oxide 
of iron being formed, and not hashed off, in consp(|uence of 
calm weather, and which coHsolidating, was not afterwards 
separated in the voyage. From what I can loam, how'cvcr, 
the chance of a certain degree of foulness, in consequence of 
the application o*’ the ftill proportion of protecting metal, 
will not prevent ship owmers from cmjdoying this proportion, 
as the saving of copper is a very greal object; and as long 
as the co| per is sound, no daager is to be apprelffmded from 
w'orjns. 

“ The cfippcr use^ for sheathing should be the purest that 
can be obtained ; and in being applied to the ship, its* surface 
should be preserved as smooth* and equable as possflde : and 
the nails used for fastening should likewise be, of pyre copper; 
• .. o G 6 t 
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and a little difference ih their thickness and shape will easily 
compensate for their want of hardness. 

In vessels employed for steam na^igatidh, the protecting 
metal can scarcely be In excess, as the rapid motion of thes& 
ships prevents the chance of any adhesions ; and the wear 
of the copper, by proper protection, is diminished more than 
two thirds.” * « 


On the nrngneii^ing Pmoer of the more refrangible Solar Pays* 
Py Mrs. M. Somerville* ^ 

“ In the year 1813, Professor Morichini of Rome discovered 
tliat steel, exposed to thb violet rays of the solar spectrum, 
becomes magnetic. His experiments were repeated by Pro- 
fessor Configliachi at Pavia, and also by Mens. Berard, 
at Montpellier, witliout success. I am ndt aware of any one 
having attempted themcin this country, perhaps from the 
belief that experiments whicfi had soivietitrk^s failed in Italy 
were not .likely to succeed in pur more northern climate. 
The unusuaf clearness of the weather last s^ummer, however, 
induced me to try what could be accon^plished in this country* 
Accordingly, in the month of July, an* equiangular prism of 
flint glass, the. three sides of which were each l.^ by 1.1 
inches, was fixed in a slit made to receive it in a window- 
shutter : by this prism a crJloured spectrum was thrown on 
an opposite panel, at tliC; di;^,tance of about five feet. I used 
for tl iie subject of experiment a very slender sewing needle 
an inch long, having pjreviously ascertained that it was quite 
free from magnetism, by repeated exposure of both ends of it 
fo the north and south pole of a ver;^ sensible magnetic 
needle, when it was found* equally to attract cither pole in 
every instance. The magnetic needle employed as a test in 
tin’s experiment is made of avowing needle magnetised, and 
run through a small piece of cork, into which a conical cap 
of glass is inserted ; the whole traverses on the point of a 
needle fixed perpendicularly in a stand, 

1 had no information at this time of the manner in which 
Professor Morichini,^ had conducted his experiments ; but it 
occurred to me that it was not likely that if the whole of the • 
needle were equally exposed 'to the violet rays, the ^ame 
influence should, at the same time, produce a south pole at 
one end'^of it, and a north pole at thv other, I therefore 
co’vered half of the needle with paper, and fixed it to the 
panel with wax, between ten ‘and eleven in the morning, in 
such a poskion that the uncovpred part of it should be exposed 
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to the violet rays. The needle was placed in a vertical plane* 
ne^frlv perpendicular to the magnetic meridian* and inclined 
to the horizon. As I Ifad not a heliostgt, it was necessary to 
move the needle in a direction parallel to itself, to keep the 
exposed portion of it constantly in the violet ray. 

‘‘ The sun was bright at the time, aifd in less than two hours 
I had the gratification to findAhat the end of the*necdle which 
had been exposed to tlje violet rays attracted the south pole 
of the magnetic needle, and repelled the north pole. It had 
been previously ascertained that there was no iron near to 
disturb the results. The experiment was also repeated on 
tlie same day, under precisely similar circumstances, with the 
view of detecting any source of erroF that might have escaped 
observation in a first»attempt ; blit the result was the same as 
in die first. 

“ The season was so, favourable that it afforded me daily 
opportunity of repeating the experi^nents, varying the size 
of the needles, s^vaysi taking especial care to ascertain that 

• they were free from magne^sm. The needles wcire placed 
in various directions in the i^Jane of the hiagnetic meridian, 
sometimes in the*angl^ of the dip, sometimes perpendicular 
to the magnetic merjjdian, and also at various angles with 
regard to it. In some vases the heads of the needles were 

• exposed, in place of the points, to the violet rays. Perhaps it 
iiiigJit have been expected that thfe influence would have been 
greater in those instances in which (ftiie needles were placed 
in the plane of the magnetic ineridiaii, and at the angle of. 
the dip ; and, consequently, polarity might have been ex- 
pected to take place in a shorter time under these circum- 
stances ; yet in iacUthere seemed to be no difference ; most 
of thfi needles became magnetic, •some in fonger, others in 
shorter periods, varying from about half an hour to four hours, 
but depending on circumstancFs which I have no^ yet been 
able to detect, furtlicr than thdt a number of results induced 
me to believe, that tlic experiments were more successful 
from 10 to 12, or one o'clock, than later in the day. The 
portion of the needle exposed was almost always a north 
})ole, wln.aher it pointed upwards or downwards. In a few 
instances in which the contrary occurred, It may possibly have 
arisen from some previous disposition in the needSe to mag- . 
netism, too slight to be obsefved. 

“ The distance of*tl\p needle from tlic prism was frequently 
varied by fixing the needle to the wooden pole of afire-Screen, 
hilt without material variation in the effect. I fourfU it un- 
necessary to darken the room ; ^il was sufficient to^ilace the 
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prism, so as to thrown the spectrum on any place out of the 
sun’s rays. ‘ ‘ 

“ My next object was to endeavour to ascertain whether any 
other of the more refrangible rays had the same property us 
the violet. A set of needles^ carefully examined as before 
were therefore subjt‘cled to the different rays of the solar 
spectrum ; the needles exposed^to blue and green rays, some- 
times acquired the magnetic property.^ though less frequently, 
and requiring longer exposure than when the violet rays were 
used ; but the magnetism seemed to be equally strong in 
these as in the examples of the violet rays. TJie part exposed 
became a north pole. The indigo rays succeeded almost as 
well as the violet.” * 

Mrs. Somerville then tried the experiment with pieces of 
watch-spring ; supposing that from their blue colour they 
might be more susceptible of the n^igncvic influence; and it 
was the case, though,, she thinks, their greater extent of 
surface, or their soilness, may have c«)ntriVuted to this sus- 
ceptibility.^ ^ 

“ I was* desirous of ascertaining whether dark-blue glass • 
suffered the chemicjl rays to pass, aqd thereby occasion these 
changes in the steel, therefore I employed a liquid holding 
muriate of silver in suspension, at a test, In the following 
manner : a piece of writing paper dipped in the liquid was 
cut into two ecjual parts, bf which one was placed under the 
blue glas.s, and the other imder a white glass, as nearly at the 
same time as possible ; but the one did not become black 
sooner than the other; nor on comjiaring them could any 
difference be perceived in intensity of colour, both having 
been equally exposed to the chemical r^ys. The experiment 
was repeated w'lth the saitie result. 

“ On the 2(5th of August, the thermometer at noon being 
66°, two. neutral pieces of Clock-spring were exposed to the 
sun, one under a thicker pi6ce of the same blue glass, as in 
the former experiment, and the other under green glass ; both 
acquired polarity. 

“ To learn if heat had any sharq^ in producing magnetism in 
this case, I exposed three pieces of the same steel to n bright* 
sunshine^ on the Isl of September, the thermometer at noon 
being at 70° : one half of each was covered with paper, but 
tlie other half bad neither gla.ss nor ribbon over it ; and 
although the heat was greater than op the preceding day, no 
magnetism was produced. 

« Ob the 2d of September, thermometer at noon 68°, a 
piece of( neutral white stcql acquired polarity from exi^osure 
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to tlio sun, enveloped in green ribbon, ene half being covered 
with paper as before. • 

“ (^n the 3d o€ Septeniber> thermon^tcr at noon 68^ two 
pieces of neutral spring became magnetic, one exposed in a 
violet-coloured ribbon,, and tli^ other in blue glass, while a 
similar piece of spring was in no way ^ff^cted by exposure to 
white light : the half of each^as covtred with paper.” 


On the nervom Circle which contiects the voluntary 'MmeUe 
with the Brain, By Charles Bell^ Esq, 

The object of this paper is the developeraent of the facts 
which confirm the opinion that Mr. Bell had previously 
advanced ; — that tl^e nerves of sensation and motion are 
wholly distinct from each other'; — and to demonstrate, that 
when nerves of different functions tak ^5 their origin apart and 
run a different course, two nerves mijst unite in the muscles, 
in order to perfeijJt ting relation 'between the brain and these 
^ muscles. He has shown, in respect to the nerves of the lace,' 
that, by dividing one nerve, lonsation wa§ destroyed, whilst 
motion remained ;* and ^by dividing the other, motion w^as 
prevented, whilst sensibility remained entire. He says, — 
P'or a time I belicvr*d that the fifth nerve, which is the 
sensitive nerve of the head and face, did not terminate in the 
substance of the muscles, but only passed through tliem to 
the skin; and 1 was the more iiiclin<%d to this belief. on ob- 
serving that the muscular parts* when exposed in surgical • 
operations did not possess that exquisite sensibility which the 
profusion of the sensitive nerves would imply, or which the 
skin really possesses., 

“ Mtill dissection did not authorise this conefusion. I traced 
the sensitive nerves into the substarjce of the muscles: I 
found that the fifth pair was disltibuted more profusyidy to the 
muscles than to the skin ; and 'that estimating all the nerves 
given to the muscles, the greater proportion belonged to tlie 
fifth or seo'-itive nerve, and the smaller proportion to the 
seventh or motor nerve, yii referring to the best authorities 
as Meckel, ami my excellent prec’eptor Monro, the extre 
mities of the fifth were described by them as going into th 
muscles, so that of this fact thene cannot be a do.ubf. 

“ Having in a former papef demonstrated that the por* 
dura of the seventh nerve was the motor (d* the face, and tl 
it ran distinct from the sensitive nerve, the filHi, and obsbrv* 
that tliey joined at their extremities, or plunged together i 
the muscles^ 1 w'as nevertheless unwilling to dvsxY ^ €4>nc]p 
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from a single iristahce; and therefore cast about for otlier 
examples of the distribution of the muscular nerves. It* was 
easy to find motor neijyes in combination witli sensitive nerves, 
for all the spinal nerves are thus composed ; but we wanted 
a muscular nerve clear in itg coursev to see w hat alliance it 
would form in its ultpn^te distribution in the muscle. I found 
in the lower *maxillary nerve thp example 1 required. 

“ The fifth pair, from w'hich this lower maxillary nerve comes, 
as I have elsewhere explained, is a compound nerve ; that is 
to say, it is composed of a nerve of sensation, and a nerve of 
motion. It arises in two roots, one of these is tin? muscular 
nerve, the other the sensible nerve: on this last division the 
Gasserian ganglion isf formed. Ihit we can trace the 
motor nerve clear of the gaifglion and opward in its course to 
the muscles of the jaws, and so it enters the tt‘inporal niassetcr 
pterygoid and buccinator muscles. ' ► 

“ If all that is neccssf^ry to the action of a muscle be a ncr\e 
to excite to contraction, tlfese bran^^hes Siiu aihl have been • 
unaccompanied; but on the conthiry, I foiimi that hefcac, 
these inot^r nervt's entered tlfc scvtral muscles, the}' were 
joined by branches of the nerves w^liich'camc tlirough the 
Gasserian ganglion, and w'hich w^cre sensitive lurves. 

1 found the same result on tracing motor nerves into the 
orbit, and that the sensitive division of the ill'th jiair of nerves 
was transmitted to the nmscles of the eye, although these 
muscles were supplied i>y the third, Iburth, and sixth nerves. 

“ A circumstance observ’ed on minute disscc’tion remained 
unexplained, — when motor nerves are proceeding to several 
muscles they form a* plexus ; that is, an interlacement and 
exchange of fibres takes place. , 

“ The musclds have no connection with each other, they are 
combined by the nerves ; but these nerves, instead of passing 
betwixt tjie muscles, intcrclmnge their fibres beibre their dis- 
tribution to tliem, and by this means combine the musclos 
into classes.. The question, therefore, may thus be stated: 
why are nerves, whose oflice it is to convey sensation, pro- 
fusely given to muscles in addijion to those motor nerves 
which are given to excite their motions? and wdiy do both 
classes of musculor'nerves form plexus ? 

“ To so^ve this question, wetmust determine wdietlicr muscles 
have any other purpose to serve than merely to contract 
under the impulse of the motor nerves. For if they have a 
reflective influence, raid if their condition is to be felt or per- 
ceived,* it will presently afipear that the motor nerves are not 
suitable piternuncii betwixt them ard the sensorkmi. 
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1 shall first enquire, if it be necessary to flie governance of 
t]ie.mii.scular frame that there be a conscrousness of thij state or 
degree of action qf the ©mscles ? That we have a sense of the 
cpnilition of the muscles appears from ‘this ; that we feel the 
effects of over-f^xe^tion and weariness, and are excruciated by 
sj)asms, and feel the irksomeness of continued position. We 
j)ossess a power of* weighingyn the hancl : — u hat is this but 
t stimating the mu.scular force ? W^e are sensible of the most 
minute changes of muscular exertion, which we know the 
position of tlie body and limb.s, when there is no other means 
of knowledge open to us. If a rope-dtincer measure.s his 
steps by the eye, yet on the other hand a blind man 
balance his body. In standing, walking, and running, every 
effort of the voluntary power, wilieh gives motion to the body, 
is directed by a sense of the condition of the muscles, and 
ithout this sense 'ye could not regulate their actions. 

If it were necessary 'to t;nlargt^on this subject, it would be 
easy to prove th^t th^‘ musculfir exertions of the Iiand, tlie 
^ eye, the ear, and the tongue^ are felt and estimatecj when we 
h ive perception through tlft*^c organs i5f sensd; and that 
without a sense of tlu^^actions of the muscular frame, a . very 
principal inlet to knowleilgc would be cut off. 

“ Jf it be granted, that ^lere must be a sense of the condition 
of the muscle, we have next to show that a motor nerve is 
not a conductor towards the braiif, and that it Ciinnot perforin 
the office of a sensitive nerve. ^ 

“ Without attempting to detcrftiinc the cause, whether de-» 
pending on the structure of the nervous cord, or tlic nature, 
or the source of the fluid contained, *a pure or simple nerve 
has the influence j)rj)pagiitcd along it in one’dircction only, 
and not backwards and forwards; khas no reflected operation 
or powxr retrograde ; it does not both act from and to the 
scnsoriuni. • ^ 

“ Indeed reason without experience would lead us to con- 
clmlc, that wliatevcr may be the state, or the nature of the 
activity of a motor nerve during cNcrtion, it supposes an 
energy proceeding from tjie brain towards the muscles, and 
precludes the activity of the same nerve in the opposite 
direction at the same moment, it dot^s not seem j'ossible, 
t' orefore, that a motor nerve gan be the means communi- 
cating the condition of tlie muscles to tlie brain. 

“ Expose the two nerves of a muscle ; irritate one of tliem, 
and the muscle will %t ; irritate the other, and thelnusde 
1 ('mains at rest. Cut across the nerve w'hicli had tlfb power 
of exciting the muscle, and stimulate the one; whi^ih is undi- 
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▼ided ^ the aniitial will give indication of pain ;4)^it al though, 
the rierve be injured so as to cause universal agitation, ithe 
muscle with whicli it is directly conpectei} does not move* 
Both nerves being cut across, we shall still find that bjr 
exciting one nerve the muscle is made to act, even days after 
the nerve has been divided ; out the other nerve has no in- 
fluence at all.* ' * ^ 

Anatomy forbids us to hope that the experiment will be 
as decisive when we apply the irritarfts to the extremities of 
the divided nerves which are connected with the brain ; for 
all the muscular nerves receive more or less minute filaments 
of sensitive nerves, and these we can ti'ace into them by the 
knife, and, consequently, ^they will indicate a certain degree of 
Bensil)ility when hurt. To drxpose these nerves near their 
origins, and before any filament of a sensitive nerve mingles 
with them, requires the operator to cut deep, to break up the 
bones, and to divide the blood“ve^seli>. All such experiments 
are much bettor omitted^ th^y never can l^ul to satisfactory 
conclusions. , ^ 

‘‘ Now it appears^thc muscle Jfas a nerve in addition to the 
motor nerve, which being necessary. a) it’s perfect function 
equally deserves the name of muscular. This nerve, however, 
has no direct p(>wer over the inusclq^ but circuitously through 
the brain, and by exciting sensation it may become a cause of 
action. < 

“ Between the brain^,and the muscles there is a circle of 
perves ; one nerve coin oys true influence from the brain to the 
muscle, another gives the sense of the condition of the muscle to 
the brain. If the circlh be broken by the division of the motor 
nerve, motion teases ; if it be broken by the division of the 
other nerve,- there is no longer a sense of the condition ot 
the muscle, and therelbre no regulation of its activity. 

« We have noticed, that there is a plexus fortned both on 
the nerves which convoy the*will to the muscles, and on tlis 
nerves which give the sense of the condition of the muscles. 
The reason of this I apprehend to be tliat tlie nerves must 
correspond with the muscles, and, consequently, with one 
another. If the motor nerve has to arrange the action of 
several muscles so hs to produce a variety of motions, the 
combinati(fns must be formed Jby the interchange of filaments, 
among the nerves before they enter the muscles, as tliore is 
no connection between the muscles themselves. As the 
various* combinations of the muscles have a relation witli the 
motor ntrvcs, the same relations must be established by those 
nerves wlych convey ihc impression of their combinations, 
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and a slpiUir plexus or interchange pf Hlaments therefore 
characterises both. • * 

“ We have seep that the returning muscular nerves are 
associated with the nerves of sensibility to the skin, but they 
are probably very distinct in tjieir endowments, since there 
is a great difference between conveying ^he sense of external 
impressions and that of muscular actihn. • 

“ In surgical operations the tact is forced upon our attention, 
that the pain of cutting the skin is exquisite, compared with 
that of the muscles ; but we must remember that pain is a 
modification of the endowment of a nerve, serving as a guard 
to the surface, and to the deeper parts consequently. Tiiis 
is further exemplified in the sensifylity of the skin to heat ; 
whilst, on the contniry, a museX* touclieil with a hot or cold 
sponge’, during an operation, giVes no token of the change of 
temperature but by the degree of pain. * 

“ Many of the nerves which perform the most delicate oper- 
ations in the ecq/omy^arc not ^morc sensible to pain than 
^the common texture of the fuame. The lower degree of sen- 
sibility to pain possess'd by*tjie muscles,* and th'eir insensi- 
bility to heat, is no ^irgu^ent against their having •^erves which 
are alive to the most minute changes of action in their fibres.*' 

On the Phenomena of Volcanqcs, By Sir UuMPiinr 
Davy, Bart F.R.S. 

When in the years 1807 andlSOf^I discovered that the, 
alkalies and the earths were composed of inflammable matter 
united to oxygen, a number of enqurrics suggested them- 
selves with rcsj)ect tej various parts of chemicaf science, some 
of wlirch were capable of being intmediately*assisted by ex- 
periment, and others required for their solution a long series 
of observations, and circumstances obtained only with dif- 
ficulty. Of the last kind w.cre the inferences concerning tlie 
geological appearances connected with these discoveries. 

The metals of the alkalies, and those of such of the earths 
as I had decomposed, werg found to be highly combustible, 
and altered by air and water, even at the usual temperatures 
of the atmosphere ; it was liot possible^ consequently, that 
they should be found at the i^rfacc of the globe?, but pro- 
bable that they might exist ip the interior ; and allowing this 
hypothesis, it became easy to account for volcanic fires, by 
exposure of the mctals^f earths and alkalies to air and water ; 
and to cx[)lain, not onry the formation of lavas, but fikewise 
that of basalts, and many other^ crystalline rocks,^,froni the 
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slow cooling of the praducts of combustioa or oxidation of the 
new ly-d iscov orwl ‘»'ubstanct*s. * • 

I developed o|pnion in a pap?r on "the decomposition 
of the earths, published in ISOS; and since 1812 I have en- 
dea\ 0 Mred to gain evidence Respecting it, by examining vol- 
canic phenomena of^aift’ient and recent occurrence in various 
parts of EureSpe. * ^ 

In this communication I shall ha\e the honour of laying 
before the Royal Society some' resiihs of my enquiries. If 
they do not solve the problem respecting the cause of volcanic 
fires, they ^'ill, I trust, be found to offer some elucidations of 
the subject, and may borve as the foundation of future labours. 

'file active volcano on« which I have ihade my observations 
i-> Vesuvius; and there probably does pot exist another so 
admirably fitted for the purpose: its vicinity to a great city; 
the facility wdth whicli it may be asqendeJ in every season of 
tlie year ; and the nature 'of its actiN ity, — all offer peculiar 
advanttiges to the j)liiIosophic enquire¥. % 

I had made several observaticas on Vesuvius in the springs • 
of ISl 1 and 1815,‘whieh I shall refer ' j on a future occasion 
in these pages ; but it was in Deccri^ i)er,‘l819, and .January 
and lYbruary, 1 820, that the volcano offered the most favour- 
able opportunity' for investigation. • On my arrival at Naples, 
Dec. 4., I found that there bad been a small eruption a few 
days before, and that a strdim of lava w^as flowing wdth con- 
siderable activity, from' an aperture in the mountain a little 
.below the crater. On the J)th 1 ascended the mountain, and 
examined the erattr ^and the stream of lava. The crater 
emitted so lar^c a quantity of smoke, with muriatic and sul- 
phurous acid fumes, that it w^as impost ihle to approach it, 
except in the direction of the wind ; and it threw up, every 
two or three iiiimitcs, showxrs .of red-liot stones. The lava 
was flowing from an aperture*about 100 yards below it, being 
aDna»’enTly forced out by ehisfic fluids, with a noise like that 
made by the steam disengaged from a pressure engine : it 
rose, perfectly' fluid, forming a stream of from five to six feet 
in diameter, and immediately fell, /is a cataract, into a chasm 
about 40 feet below, ^ where it was lost under a kind of bridge 
formed of cooled lava ; but it rc-appcared 60 or 70 yards 
further dowm. Where it issced from the mountain, it was 
nearly white-hot, and exhibited an appearanee similar to that 
which is shown when a pole of wood^ is introduced into the 
melted* copper of a foundery, its surfiye apjiearing in violent 
agitatiod, large bubbles rising, which in bursting produced a 
hire smoke ; but the lava .became of a red colour, though 
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etill visible In the siinsliine, where it from under the 

bricfge. The force with wiiich it f!owe(lin^as so gi*eat, that 
the s*trength of flie gftide, a very steut young man, was 
iiftiiiflicicnt to keep a long iron rod in flie curri'iit. The whole 
of its course, with tw'oor threfl»interryptions, wliere it flowed'* 
under a cooled surface, was nearly tlyee^ quartej^s of a mile, 
and it th.rew off clouds of a ^hite smoke. It smoked less as 
it cooled and became pasty ; but even where it terminated in 
moving mrfssos of scoria, smote was still visible, which becaind’ 
more distinct whenever the scoria was moved, Or the red-hot 
lava in the interior exposed. 

Having ascertained that it was possible to approach within 
four or live leet of the lava, and t(>*examine the vapour irn- . 
mediately close to <he apertuX*, I returned the next day, 
having provided the means of making a number of experi- 
ments on the naturd of tjie lava, and of the elastic fluids wdth 
which it w^as accompanied. I |^bund the aperture nearly in 
the same state as^he day before, but the lava spread over a 
• larger surface, forming an c^djy in the hollow of the cock, over 
which it loll, from^wilicli it ccmld be raised in an iron ladle 
more easily than from we cuirent, and where there was much 
more facility of placing anf withdrawing substances intended 
to be exposed to its agcnt*y. 

One of the most important points to be ascertained was, 
w'hetlier any combustion was going on at the moment the 
lava issued from the .mountain.* was 'certainly no ap- 

pearance of more vivid ignition wlicnXt w as exposed to air; 
nor did it glow wdth more intensity wpen it was raised into 
the air by an iron ladle- I put the circumstance, however, 
beyond the possibility of doubt; 1 threw' some of the fused 
lava into a glass bottle furnished ’vtitli a ground stopper, con- 
taining siliceous sand in tlie bottom ; I closed it at the 
moment, and examined the air^n my return. A ineasure of 
it mixed with a measure of nitrous gas gave 
same degree of dimimitwm as a measure of common air, ' 
which had been collected in another bottle on the mountain. 

I threw upon the siirllwc of the lava nitre, both in mass 
and in powder. After this salt bad fus^d, there was a little 
increase of vividness in the ignition of the lava^ but much 
too slight to be relerrod to pare combustible matter in any 
(juantity; and on making the experiment on a portion of lava 
taken iij) in the ladUv^ ap/cared that the disengagement of 
heat was partly owingfo the peroxidation of the protoxide 
of iron, and to the combination of the alkali of the nitre with 
the earthy basis of the l^a ; fot; where the Jiitre Imd melted, 



6-H DAVY OX THE PlfESOMESA OF VOLCANOES 

the colour had chaijged from olive to brown. ' TPiis con- 
clusion was still farther proved by the circumstance, that 
chlorate of potash thijwn upon the lava did not increase its 
degree of ignition so much as nitre. When a stick of wood wds 
introduced into a portion of the lava, so as to leave a little car- 
bonaceous mytter oir*its surface, nitre or chlorate of potassa 
then thrown upon it caused it' o glow with great brill iancy- 
Sorne fused lava was thrown into water, and a j^lass bottle 
filled with water held over it to collect the gas disengaged : it 
was in very minute quantity only ; and when analysed on niy 
return, proved to be cTOmnion air, a little less pure than that 
disengaged from the water by boiling. A wire of copper of 
Y^th of an inch in diamefbr, 'uid a wire of silver of 
troduced into the lava near source, w'cre instantly fused : 
an iron rod of one fifth of an' inch, with a piece of iron wire 
of about Voth, were kept for five minutes, * in the eddy in the 
stream of lava : they were n'?'t fused ; they did not produce 
any smell of sulphuretted hydrogen whin acted on by 
muriatic i.'cid. A tin-plate funn?*l, filled with cold water, was 
held in the fumes disengaged w*ith so V'^uch violence from the 
aperture through which the lava isJhed: fluid was imme- 
diately condensed upon it, which was* of an acid and sub- 
astringent taste. It did not procifntate muriate of baryta* 
but copiously prccipitoted nitrate of silver, and rendered the 
tri])le prussiate of potassa of a bright blue. When the same 
fuiiuel was held in the ^ hire fumes above the lava, where it 
fcntered tlie bridge, n / fluid was precipitated upon it, but it 
became coated with a white powder, which liad the taste and 
chemical qualities of common salt, and jiroved to be this 
substance absolutely pure. A bottle of< water holding about 
tiifoo fourths of a pint, with a long narrou neck, was emptied 
inunediately in the aperture from which the vapours pressing 
out the Java issued, and the" neck was immediately closed. 
yy:. Mi®;, examined on my return, was found to give no ab- 
sorption w’itli solution of potassa ; so that it contained no 
notable proportion of carbonic acid, and it consisted of nine 
parts of oxygon, and 91 of azote, o There was not the least 
smell of sulphurous acid in the vapour from the aperture, nor 
were tlu? fpmes of muriatic acid so strong as to be- unpleasant; 
but during the lust quarter of ‘an hour tluit I was engaged in 
these experiments, the wind changed, and blew the smoke 
fronr the crater upon the spot \vhery15l was standing : the 
sulphurous acid gas in the fumes wasinighly irritating to the 
organs of respiration, and I suflered so mueli from the 
exposure «lo tliem, tlait 1 wgs obliged to descend ; and the 
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t-fTryt u§s not transient, for a violeirt* catarrhal affection 
ensued, which prevented rne for a month /•om again ascend- 
ing the mountiiin • * 

' ()n the 6th of January, I made another visit to Vesuvius. 
J found the appearance of thejiiva considerably changed; the 
hocca from wliich it issued on the^Jts^ of December was 
closed, ar.d the current now &^ed quietly and without noise, 
iVum a chasm in the coaled lava, about .SOO feet lower dowm. 
11m lK*at was evidently less intense. I repeated my ex- 
j)i'rimonts with nitre with the same results, and exposed pure 
ibilver and plati)uiin to the fused lava: they were not at all 
changed in colour. I collected .the sublimations from va- 
ri<ms parts of the cooled lava *ab(A^e. The rocks near the 
ancient bocca were ^jntircly cowred with white, yellow, and 
reddish saline substances. I found one specimen of large 
saline crystals in a Cavity, which had a slight tint of purple ; 
this examined, jirovcd to be coijinor, salt, with a minute por- 
tion of muriate cobalt. The other sublimations consisted 


of comnum salt in great ,cx{css, much chloride of jron, some 
fiul[>liate of soda;^ai>l by ukj test of diuriatc of platinum 
there appeared toVxi.'^in them a smail quantity of sulphate 
or iuurijte (»f polassa* a id a solution of ammonia detected 
tlie ])roscnce o(' a mmut* qtiantity of the oxide of copper. 

During thtj nxuitlis of Jai.uary and Tebruary, 1 made 
several visits to the top of Vesuvfus : I shall not particularise 
them all ; but shall mention oidySini as afforded me some 
ru'w ol)servations. On the of\anuary, tlie lava wa* 

seen nearly w ::itc-hot, through a chasm near the jilai’e where 
it fowl'd from the mountain. I threw nitre upon it in large 
(.■iMutliics ihroiigli thiii chasm, in tlie presence of IJis Iloyid 
Higoness the iTince of Dennuirk* whom I Ifad the honour of 
iu ctjmpanying in this excursion to the njountain, and iny 


frund the Oavalierc Monticellf: there was no mqre increase 
of ignition tlian when the Aperiment was made ja va 
exposed to the free air. The appearance of the simlimatienh^^ 
was now’ considerably changed ; those near the aperture were ^ 
coloured green and blue ♦by salts of copper; but there W’as 
still a gre'iit (juantity of muriate of iron. 1 have mentioned 
that on the /ith, the sublimate of the lava was pure chloride 
of sodium: in the sublimate January 6th, thfrf were both 
.sulphate of soda and indi^itioiis of sulphate of potassa. 

In the siibliniates th^I c^lectcd on the i*6th, the sulphate 
of soda was in mucl^ar^r ejuantities, and there w'As much 
more of ;wsalt of pota^a./ From the 5th of Decemlfer to the 
2f)th of February, the l^a downed in larger pr sn^gller quan- 
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tities, so that at ni^Iu^a stream of ignited matter wjjj always 
visible, more or ley ihtcrriipted by cooled lava. It changed 
its direction accorcirng to tlie obstacles it met with ; and liever, 
according to appearances, extended so much as a mile from 
its source. During the whoh\ of thi.; time, the craters, of 
which there were t^yp/ were in activity. The large crater 
threw up showers of ignUed asl]^|s and stones to a height ap- 
parently of from 200 to 500 feet ; an^ from a smaller crater, 
to the right of the large one on the side of Na])les, steam 
arose with great violence. Whenever the crater could be 
approaclied, it was found incrusted with saline incrustations; 
and the v/alk to the edge of the small crater, on the (ith of 
January, was through a ‘mass of loose saline matter, prin- 
cipally common salt, colourcU by muriate of irou, hi which 
the foot sunk to some depth; It was easy, even at a great 
distance, to distinguish between the s^feanl disengaged by one 
of the craters and the earthyj|matter thrown up by the other. 
The steam appeared white m the day/, and^ibrmed perfectly 
white cloi^ls, which reflected th^ morning and evening light 
pf the purest tints of red and orangpt» The earthy matter 
always appeared as a bla^k smoke, forif-iing black clouds ; and 
in' the night it wa.. uiglily luminous at. tlie moment of the 
explosion. 

On the 20th of February, the small crater, which had been 
disengaging steam and elastic matter, began to throw out 
showers of stones ; and^joth craters, from the 20th to tlie 
?:kl, were more than /.sually active. . On the night of the 
2*Jd, at half past 1 1 o cioek, being in my bed-roorn at Chiati- 
mone, Naples, 1 heard the windows shake ; and going to the 
window, 1 saw ascending from Vesuvius a column of ignited 
matter, to a heignt at leasi, equal to that of the nn'unlain ' 
from its base ; and tlie wliole horizon was illuminated, not- 
withstanding tlie brightness of the moon, with direct volcaoic 
lights grid that reflected from tue clouds above the column of 
'^‘m’K'rl huitter. Se\cral eruptions of tlie same kind, but upon 
a Miialler sciile, followed at intervals of a minute and a half 
or two minutes; but there were no more symptoms of earth- 
(|uake, nor did 1 licar any noise. On observing the lava, it 
ajipeared at its origin much liroader and more vivid ; and it 
was evident that a fresh streaiiji had broken out to the right 
of the former one. On the mori>ing of the 24 th, I visited the 
mouhtain : it was not ])o.ssible to aj^cend t,o thcj top, which was 
covered- with clouds, nor to cxaim-ae tjn'e orifice t'rom wiiieh 
tlie lava Lisued. The stream of lailtti near the plactt wliere it 
terminated^, was from 50 to 100 feet -broad. It had l»reeisely 
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2^pearance8 as the lava had been so long 

running. I collected the saline matter *c<^densed upon some 
of the masses of^scoriil which were cav*ied along by tlio cur- 
rent, and deposited on the edge of the stream ; they ))roved 
to be the same in the natn;iD of their eonstitiient parts as 
those of the lava of tine 2Gth of .h^u^ry, but^with a larger 
proportion of sulphate of j^da, ana a smaller proportion ot' 
muriate of iron : and J. have no doubt that the dense wliite 
Binoko, which was emitted in immense columns by the lava 
during the whole of its course, was produced by the same 
substances. 

I shall now mention the state of tlie volcano at some other 
periods. j • 

When I was at Naples in Way, 1811, the crater had the 
appearance of an immense luimel, closed at the bottom, witli 
many small apertures e?#iitting |t.cani; and on the side Onvards 
Torre d<‘l Greco there was a lai|^e apertuiv, from which Hame 
i^>sllcd to a height c4* at least GO }ards, producing a most 
vioh'iit hissing noise. 'Jlufjjjihcriomcnon was copsiant during 
the three weeks ^ rt^iuncd jft Naples. Tit was im[)osfcible to 
npproaeh sufficiently iwar the flame to ascertain the results 
of the combustion ; *but a considerable quantity of steam 
ascended from it, Whe/! the wind blew the vapom's upon us, 
there was a tlistinct smell both of sulphurous and muriatic 
acids. "J'here was no indication *of carhonaca‘Oiis mat t(‘r from 
the colour of the smoke; nor ^was liny dej)Osi ted upon the 
yellow and w'hite saline matter whieimsnrrounded the (‘.rater, 
and which I found to be principally *ilphate and muriate of 
soda, and muriate of iron; in some sp(xiMi,cns there was a 
considerjihle (juanti^ of muriate of amiiiony. 

In* ]March, ISlfi, the appearances j>resente(l by the crater 
wc^ e ('iitirely ditVerent. There was no aperture in the crater : 
it a as often quiet for mi fiute? together, and thoii burst out 
into explosions with considerable violence, sendin^r, JJ ’ 
and ignited stones and ashes to a considerable height, many ^ 
hundred feet, in the air. 

These eriiptums were preceded by suhteiTanoous thunder, 
which appeared to come from a greaj distniiee, and which 
s'ometime.s lasted for a minute. During the fou^* limes that 
I was upon the crater in tht^iionth of March, I had at last 
learnt to ('Stimatc the vi(Z»ncc of the eruption from the 
nature of the sound wloucj/iiid long continued sul)teniineoufi 
thunder indicated a fcoi/iderablo explosion. Before the 
eruption, the crater apjAwred perfectly tranquil ; and the 
bottom, a])parcnlly wilyut aiv apcrtui'e, was ccA'ered with 
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propelled by steam ; "which must pnsi#t‘ss, uiuler tlu* 

' stances, at least i^'ame facility of thcfr/ as air. 

Assuming ^le hypothesis of the exist-nro of such alloys of 
the iwetals of the earths as may burn into Java in tlic inlcrio *, 
the whore phenomena maybe ^.»^sily o.j laincd Irorn the lu iiou 
of the water of the SQ,a^^'nd ajr on those metals ; nor is there 
any fact, or any of the circuTr^tonces which I have men- 
tioned in the preceding part of this paper, which caiim t he 
easily explained according to that hypiith<'sis. f or almosDall 
the volcaiiocs in the old world of considerable majL^nitude an* 
near, or at no considerable distance from the sea : tii \ if ’t 
lie assumed that the first eruptions are produced by t e 
action of sea water upon .‘he metals of the earths, anti that 
considerable cavities an^ left by the oxidjfted metals throwji 
out as lava, the results of theV action are such as might he 
anticipated ; for, after the firs J eruptions, the oxidations wdut h 
produce the subsequent 'mes^nay take place in the caverns 
below the surface; and when the sea, is d'a^ant, as in the 
volcanoes of South America, ther- may he supplied with iter 
from great subternxheaii lakes ;l:5l liunjf >ldt states tliat 'iiie 
of them throw up quantities of fish. 

On the hypothesis of a chemical o^use for volcnnic ,res, 
and reasoning from known facts, there appears to me m iher 
adequate source tlian the oxidation of the metals whic : form 
the basis of the earths ai.d alkalies ; but it must not In* 
denied, that considcratLnis derived from thormomelr.cai c*. 
periments on the tcrnf/eratiire of mints, and of smirec' ‘'f 
hot water, render it pKibable that the interior of the gi' !> 
possesses a very high temperature ; and the hypothe- is of ri. • 
nucleus of the globe being composed oh Hiiid mattt r oifv.i'* ,i 
still more simple ‘^solution of the phenomena of vob unic fires, 
than that which has been just developed. 


TIIK KNI». 






